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WH ITE  HOUSE 


— 


NEW 


6-1 0-1 1-1 5-20  or  40  METERS 

Cush  Craft's  continuing  research  produces  another  first 
-THE  SQUARE  HALO.  Squalo  is  a  full  half  wave, 
horizontally  polarized,  omnidirectional  antenna.  Out* 
standing  all  around  performance  is  achieved  through 
a  360°  pattern  with  no  deep  nulls.  Full  size  and  com- 
pact dimensions  provide  a  low  Q  for  broad  band 
coverage.  Direct  52  ohm  Reddi  Match  feed  gives  an 
SWR  of   1.5-1    or  less  from   50  to   51    Mc. 

The  6  and  11  meter  Squalos  are  packaged  com- 
plete with  rubber  suction  cups  for  car  top  mounting 
and  a  horizontal  support  for  mast  or  tower  mounting. 
The  10-15-20  and  40  meter  Squalos  are  designed  for 
mast  or  tower  mounting  where  space  does  not  allow 
for  larger  antennas-  Squalo  is  ideal  for  net  control, 
monitoring,   or   general    ham    coverage. 

Whether  you  are  a  beginner,  apartment  dweller, 
or  serious  DX  man  the  space  saver  Squalo  is  for  you. 
You  can  buy  one  for  each  band  and  build  a  Squalo 
Tree! 


ON  YOUR  CAR 


OUT  A  WINDOW 


ON  A  MAST 


Model  No. 

ASQ-6 

ASQ  10 

CSQ-11 

ASQ- 15 

ASQ-20 

ASQ-40 


6 
10 
11 
15 
20 
40 


Description 
meter      30"    square 
50" 


meter 
meter 
meter 
meter 
meter 


square 
50"    square 
65     square 
square 
square 


100 
192 


i* 


1 1 


Net  Price 
$12.50 
19.50 
19.50 
23.50 
29.50 
66.50 


*Pronounced  Squaylo 

BUY    FROM  YOUR 
DISTRIBUTOR   OR  WRITE 

FOR  FREE  LITERATURE 
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160  Meter  Transmitter 
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Compact  Full  Size  20  Meter  Beam  W3PMV 
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Blow   up  that  Meter 
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432 

432  is  a  real  comer.  I  hope  you'll  note  that 
a  good  deal  of  this  issue  is  devoted  to  trying 
to  arouse  your  interest  in  giving  432  a  try. 
Everywhere  I  go  I  am  finding  that  fellows  are 
getting  on  432.  Some  are  doing  it  the  hard 
way,  writh  lathes  and  coaxial  tanks,  others  are 
snipping   circuit-board    a-la   Hoisington. 

Most  of  us  will  live  to  see  the  day  when  432 
is  our  biggest  DX  band,  if  we  can  beat  off  the 
commercial  interests  who  realize  what  this 
band  is  worth  and  are  working  on  getting  it 
away  from  us.  Many  of  the  fellows  working  on 
the  communications  satellites  are  hams  and 
one  of  them  recently  came  up  with  an  estimate 
of  what  we  might  have  to  spend  to  build  a  set 
of  three  432  mc  repeaters  for  fixed  orbit  use,  a 
placement  which  would  permit  us  to  contact 
any  place  on  earth  on  this  band.  While  I 
can't  speak  for  future  elected  directors  of  the 
Institute  of  Amateur  Radio,  the  present  Inter- 
im Directors  feel  that  this  is  an  extremely 
worthwhile  project  to  be  underwritten  by  the 
Institute.  The  costs  are  estimated  at  about 
$200,000, 

This  is  a  big  order,  but  just  contemplate  the 
probable  results.  Relatively  QRM-free  contacts 
will  be  possible  between  any  two  or  more  ama- 
teurs anywhere  in  the  world  using  fairly  in- 
expensive and  simple  equipment.  Our  30  mc 
wide  band  would  accomodate  10,000  simultan- 
eous round  tables  (using  SSB).  That  should 
hold  us  for  a  while. 

Self  Appointment 

The  fellows  used  to  laugh  at  "Richie**  be- 
cause he  would  come  running  to  the  control 
room  every  time  we  dove  to  make  sure  that 
everything  was  alright.  They  teased  him  about 
"carrying  the  boat  on  his  shoulders,"  However 
there  was  something  very  reassuring  about 
having  this  man  always  standing  there  ready 
for  an  emergency  .  .  .  a  man  who  knew  every 
one  of  those  thundreds  of  control  valves  in- 
timately. A  submarine  is  a  ticklish  proposition 
at  best  and  we  breathed  a  little  easier  when 
Richie  went  flying  past,  day  or  night,  on  his 


de  W2NSD 

never  say  die 

sixty  yard  dash  from  the  maneuvering  room  or 
after  torpedo  room  up  to  control, 

I  guess  Im  in  about  the  same  position  to- 
day with  respect  to  amateur  radio,  Tm  trying 
to  carry  ham  radio  on  my  shoulders.  Some  of 
you  kid  me  about  it  Some  of  you  hate  me  for 
it.  Some  appreciate  it.  While  the  appreciation 
feels  good  and  the  hate  hurts,  neither  change 
me  any  more  than  ridicule  or  cheers  changed 
Richie.  It  is  a  question  of  accepting  responsi- 
bility for  something. 

Sure,  I  know,  nobody  asked  me  to  take  the 
responsibility.  But  isn't  responsibility  always  a 
purely  voluntary  thing  unless  you  have  a  threat 
to  back  up  irresponsibility? 

So,  here  I  am,  sitting  at  a  battered  old  $5 
desk  up  in  the  mountains  of  New  Hampshire 
.  .  .  wondering  if  I  should  continue  on  or  may- 
be just  throw  in  the  towel 

My  mind  goes  back  over  the  past  few  years, 
trying  to  discover  how  I  got  in  this  situation. 
One  of  the  first  turning  points  was  back  in 
1948  when  I  first  heard  the  "jingle  bells"  on 
the  high  end  of  two  meters  and  became  inter- 
ested in  radioteletype.  The  second  turning 
point  was  in  1951  when  I  got  a  television 
directing  job  out  in  Cleveland  and  the  station 
had  a  mimeograph  machine.  Thus  began  my 
ham  writing  career  as  I  printed  volume  one 
number  one  of  the  Amateur  Radioteletype  Bul- 
letin. In  1952  I  began  my  column  on  RTTY  in 
CQ.  I  was  in  the  big  time. 

Being  rather  close  to  CQ?  I  knew  that  the 
editor  was  having  great  troubles  with  Cowan 
and  was  anxious  to  leave.  In  December  1954 
he  left  to  become  editor  of  popular  Electronics, 
leaving  CQ  editorless.  Somehow,  in  spite  of  the 
fact  that  I  was  running  a  successful  hi-fi  manu- 
facturing business,  I  let  myself  be  talked  into 
editing  CQ  on  a  part  time  basis.  The  magazine 
was,  I  understood,  losing  money  and  was  be- 
ing supported  by  Cowan's  only  other  publica- 
tion,  Radio   Television   Service    Dealer, 

In  view  of  this  financial  problem  I  agreed 
to  start  in  at  a  low  salary  as  long  as  I  would 
have  a  share  in  any  success  I  might  bring  to 
the  magazine.  I  made  a  great  mistake  in  just 
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DIRECT  CRYSTAL  CONTROL  TO  160  mc 
With  AOC  Plug-In  Transistor  Oscillators 


Portable  Signal  Standards  •   Signal  Generators  For  Receiver  Alignment  •  Band  Edge  Markers 
Frequency  Markers  For  Oscilloscopes   •   Quick-Change  Plug-In  Oscillators   •   Accessory  Cases 


HIGH  FREQUENCY  (20  mc  -  160  mc) 

Five  transistor  oscillators  covering  20  mc-160  mc.  Standard  77°F  calibration 
=  ,0025°/o.  The  frequency  tolerance  is  ±  .0035%.  Oscillator  output  is  .2  volts  [m 
51  ohms.  Power  requirement:  9  vdc  @  10  ma.  max. 


tolerance 
in)  across 


OSCILLATOR 
TYPE 

OSCILLATOR 
RANGE 

CRYSTAL 
TYPE 

TEMPERATURE  TOL- 

— *o=f  to  isrF 

OSCILLATOR 

{LESS  CRYSTAL) 

PRICE 

OT-24 

2M0  mc 

CY-7T 

±.0035% 

$  9.10 

OT-46 

40-60  mc 

r 

CY-7T 

±+0O35% 

9J0 

OT-61 

60-100  mc 

CY-7T 

±  .0035% 

15.00 

OT-140 

100-140  mc 

CY-7T 

±  .0035% 

15.00 

OT-160 

110-160  mc 

CY-7T 

±  .0035% 

J.  O        _•     J 

CRYSTAL 
FREQUENCY 


20-60  mc 
6W0O  mc 
101-140  mc 
14  UW  mc 


Order  direct  from 
International 

Crystal  Mfg.  Co* 


LOW  FREQUENCY  (70  kc  -  20,000  kc) 

Four  transistor  oscillators  covering  70  kc  -  20,000  kc.  Trimmer  capacitor  for  zeroing 
When  oscillator  is  ordered  with  crystal  the  standard  will  be  ±  .0025%),  Oscillator 
is  1  volt  (min)  across  470  ohms.  Power  requirement:  9  vdc  @  10  ma,  max. 


crystal, 
output 


OSCILLATOR 
TYPE 

OSCILLATOR 
RANGE 

CRYSTAL 
TYPE 

TEMPERATURE  TOL. 
— 4CTF  TO  -|-  15(TF 

OSCILLATOR 

(LESS  CRYSTAL) 

PRICE 

OT-1 

70-200  kc 

CY-13T 

±,015% 

$7,00 

0T-2 

200-5,000  kc 

CY-6T 

2Q0-6Q0kc  ±.01% 
600-5t000ke  ±.0035% 

7.00 
7,00 

0T-3 

2,000-12,000  kc 

CY-6T 

±  .0035% 

7.00 

OT-4 

10,000-20,000  kc 

CY-6T 

±  ,0035% 

7.00 

CRYSTAL 

CRYSTAL 

FREQUENCY 

PRICE 

70-99  kc 

$22,50 

100-200  kc 

15.00 

200439  kc 

12.50 

500-849  kc 

22.50 

850-999  kc 

15.00 

1,000-1,499  kc 

1      9.80 

1,500-2,999  kc 

6.90 

3,000-10,999  kc 

4,90 

11,000-20,000  kc 

6.90 

18   NORTH   LEE  OKLAHOMA  CITY,   OKLA. 


FOT-10 


FOT-20 


AOC  OSCILLATOR  CASES 

Small  portable  cases   for  use  with   the   OT  series   of 

plug-in  oscillators.  Prices  do  not  include  oscillators. 
(When  oscillator  and  crystal  are  ordered  with  FOT-10  case  a  77*  F 
tolerance  of  ±J001%  may  be  obtained  at  $2.00  extra  per  oscillator/ 
crystal  unit  When  oscillator /crystal  units  are  ordered  with  FOT-20  case, 
a  single  unit  can  be  supplied  with  temperature  calibration  over  a  range 
of  40s  F  to  120'  F.  Correction  to  -  .0005%.  Add  $25.00  to  the  price  of 
FOT-20  and  oscillator/ crystal  unit) 

FOT-20  For  high  accuracy  calibration 
requirements.  Includes  battery 
and  output  jack,  output  meter 
circuit  and  battery  check*  as 
well  as  thermistor  temperature 
measuring   circuit  $87.50 

FOT-10  Basic  case  with  battery  and 
output  jack  for  general  wider 
tolerance  applications.       $14.50 

MT-1      Oscillator   board    mounting    kit* 

$4.95 


the  LEADER  in 

CRANK-UP 
TOWER 

DESIGN 


The  full-strength  Hercules  66-3  has 
diagonal  bracing— a  unique  feature 
in  all  E-Z  Way  Towers,  It's  designed 
to  support  a  large  20  m  or  40  m  beam; 
4  el.  Du-band;  or  6  el  Triband  Wind 
area  22  feet  at  66  feet  in  60  MPH 
winds, 

The  3  sections  of  the  Hercules  tele- 
scope from  a  minimum  height  of  30 
feet  to  a  maximum  62  feet. 
A  worm  gear  winch  tilts  the  tower 
over  for  easy  access  to  your  beam. 

MODEL  TORBZ  66-3 


WIND  LOAD  CHART 

Ant        Full    Height  Half 
Modef         Wind  Area    Hgt     MPH     Hgi 
TORBZ  66-3        22.2  66 


TORBZ  66-3 
TORBZ  66-3 
TORBZ  75-3 
TORBZ  75-3 
TORBZ  88-3 


13.2 
8.2 
17,0 
10.0 
12 


66 
66 
75 
75 
88 


60 
75 

90 
60 
75 

60 


50 
50 
50 
55 
55 
65 


MPH 

36 
90 

100 

86 

too 

86 


Min.   Height 
Hgt.     MPH 


32 
32 
32 
33 
33 
38 


125 
140 

150 

125 

140 
140 


NEW  E-Z  WAY  HERCULES 
DELIVERS  THE  ULTIMATE  IN  TOWER  POWER 


HERCULES 
TORBZ  66-3 
TORBZ  75-3 
TORBZ  88-3 


Painted 

955.00 

1,055.00 

1,187.50 

100'    US'    Heights  available 


Galvanized 
1,095.00 
1,240.00 
1,393,50 


MOTOR  WINCH 

The  E-Z  Way  Motor  Winch  raises 
and  lowers  towers  to  any  height  with- 
out  guys*  When  towers  are  motorized 
a  larger  beam  can  be  used  because 
the  tower  is  normally  lowered  to 
safer  elevations-  Standard  features: 
Combination  worm  gear  drive;  totally 
enclosed  motor  and  gear  box;  remote 
control  switch;  spiral  grooved  winch 
drum;  positive  crank  down  and  limit- 
er  switches.  Assembled  complete 
with  hardware  and  instructions,  just 
$389.50  for  TORBZ  66-3;  $399.50 
for  TORBZ  75-3  and  $495.00  for 
TORBZ  88-3. 


E-Z  WAY 

TOWERS,  INC 


5901    E>  BROADWAY 
TAMPA,  FLORIDA 


shaking  hands  on  the  deal  instead  of  having  a 
lawyer   and   a   signed   contract. 

By  the  end  of  my  first  year  with  CQ  my  part 
time  jab  had  grown  to  full  time  and  I  had  sold 
my  hi-fi  business.  CQ  had  grown  from  72  pages 
to  128  pages  a  month  and  was  well  in  the 
black.  Already  I  was  having  a  hint  of  major 
problems  to  come  though.  I  had  to  use  every 
strategem  at  my  command  to  get  the  book- 
keeper to  pay  for  articles  published  .  •  .  and 
as  far  as  being  reimbursed  for  business  ex- 
penses ,  .  .  haw!  This  was  finally  solved,  for 
a  while,  when  I  decided  that  I  just  couldn't 
run  a  booth  to  sell  subscriptions  at  hamfests 
and  conventions  all  at  my  own  expense  at  the 
low  salary  I  was  receiving. 

My  ability  to  sell  subscriptions  had  brought 
in  quite  a  bundle  and  rather  than  lose  this 
entirely  they  offered  to  let  me  take  my  expenses 
out  of  the  receipts  if  I  would  continue  to  go  to 
conventions. 

I  was  having  such  a  good  time  as  editor  of 
CQ  that  I  managed  to  largely  overlook  the 
growing  problems  that  were  facing  me.  I  was 
quite  annoyed  at  the  enforced  and  strict  editor- 
ial policy  I  had  to  live  with.  Advertisements 
were  accepted  from  companies  that  I  felt  were 
not  reliable.  Article  payments  lagged  more 
than  ever.  Many  authors  had  to  wait  from  one 
to  three  years  for  payment  after  submitting 
their  articles.  This  made  it  so  that  I  had  a  hard 
job  getting  any  good  articles  and  I  had  to  pay 
for  some  of  them  out  of  my  own  pocket  in 
order  to  get  them  written. 

Late  in  1959  things  came  to  a  head.  There 
were  many  factors  that  swung  the  balance.  On 
the  money  side  there  was  the  fact  that  I  had 
had  one  small  raise  m  the  five  years  that  I  had 
been  there,  while  CQ  was  obviously  prospering 
well.  Cowan  had  retired  to  a  56  foot  yacht 
and  his  two  sons  were  trying  to  run  the  busi- 
ness. I  was  owed  over  $5000  in  expenses  over 
a  period  of  three  years  and  royalties  on  the 
many  books  I  had  prepared  for  them.  I  have 
a  signed  statement  still  around  here  for  over 
$2000  of  the  royalties  which  were  never  paid. 

Add  to  all  this  the  miserable  situation  that 

developed    over    the    International    Amateur 

Radio  Convention.  New  York  had  not  had  a 

ham  convention  in  over  ten  years  so  I  went  to 

work  and  sold  Cowan  on  the  idea  of  backing 

a  convention.   He  liked  the  idea   and   I   then 

went  to  the  local  clubs  to  get  their  moral  and 

working  support*  They  wanted  to  know  about 

the  financial  end,  naturally.  Cowan  made  what 

sounded    like    a    reasonable    deal    and    things 

started  to  move  along.  Then  I  began  to  hear 

rumors.   I   could  see  that  things  were   taking 

(Continued  on  page  83) 
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with  the  NEW 


hammarluno  hxl-1  linear  amplifier 


Regardless  of  the  exciter  you  are  now  using — the  HX-50,  the  HX-500,  or  any  one  of 
a  host  of  compatible  competitive  units,  you  will  TAKE  COMMAND  the  moment 
you're  hooked  up  to  the  incredible  HXL-1. 

The  HXL-1  is  so  rugged,  it  can  be  held  "key  down1  at  a  kilowatt  for  more  than  an 
hour  .  .  .  without  damage.  It  delivers  the  full  metered  legal  power  of  1  KW  CW 
input — 1500  W  PEP  input.  Here  is  a  "no-nonsense"  linear  that  delivers  the  power 
you  pay  for — the  performance  you  want, 

Send  for  complete  technical  literature  today— or  see  and  try  it  at  your  nearest, 
authorized  Harnmarlund  distributor, 

FEATURES 


Complete  coverage — 80  to 
10  meters 

Broad  Banded  Input  Circuit 

3  Element  adjustable  Pi-network 
output 

Built-in  multi-purpose  meter 
including  linearity  test 

Control  circuitry  compatible  with 
most  transmitters  and 
transceivers  (i.e.  HX-50,  HX-500r 
"S"  line  and  KWM1,  KWM2,  etc) 

Efficient  Ground-grid  circuit  using 
2  high  dissipation  triodes 
{United  572A) 


Husky,  self-contained  solid  state 
power  supply  with  silicon 
rectifiers 

Only  connection  required  between 
exciter  and  amplifier  is  a  coax 
cable.  All  relay  switching  built 
into  amplifier 

Power  nacked  performance  on 
SSB,  CW  and  AM.  1500W  PEP 
input;  1  KW  CW  input 

Designed  for  115/230  volt 
operation 

Sams  physical  size  as  the  Fabulous 
HX-50.  (171/2"  wide;  9Vi"  deep; 
91/V'  high) 


>» 


HRfUmRRLUND 

MANUFACTURING  COMPANY/A  GIANNINI  SCIENTIFIC  COMPANY 
53  West  23rd  Street,  New  York  10,  New  York 

Cable  Address:  SUPERPRO 
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a  HAM  in 


THE 


^/T*  0  K3  Uf  0/K7UG;i  64^ 


white  house 


n 


MR.  PRESIDENT...  WILL  YOU  CONTINUE 
MR.  JOHNSOH'S  EFFORT  TO  CUT  DOWN 
ON  THE  WHITE  HOUfie  ELECTRICITY  6 IU?" 


"ONCE  AGAIN ...  YOU  SHOULD  LAND 
AT  0935...  GIVE  ME  A  CALL  AT 
0940  ON  7036  KC..THEN  WEIL 

TRY  ZO  AT  0950  ON  14.036... 
THEN  ON  15  AT  1000  ON  21-036 
...  R16HT  ON  UP  THRU  THE  BANDS 
.,.  SEE  YOU  NEXT  THURSDAY-. 
AN D  DONT  FQR6ET  TO  QSL- .  - " 


Wayne  Pierce  K3SUK 


73  MAGAZINE 


f&«ac  <om*£jtf  <tjrrfc*as' 


r 

Aflfrm*? 

lueeiise  exft  wrtVTteAs 


"EVER  SINCE  £g  GOT  IN  THE  WHITE 
HOUSE,  HAM  RADIO  IS  REALLY  THE  Bie 
THING...  I'VE  FLUNKED  THREE  SENATORS, 
1WO  REPRESENTATIVES,  AND  A  GOVERNOR 
SINCE  MONDAY...*' 

A  HAH  IN  THE 

WHITE  HOUSE 


"  ITV?  NICE  TO  KNOW  THAT  If  THE 
'HOT  UNE'  TO  MOSCOW  GOES  QUT 
OF  ORDER,  T*e RE'S  ALWAYS 
TWENTY  METERS,..** 


HlW(|IHHl(L((]/ 


MR.PReSrD€NT«.THeRE3  someoNE 

oursipe  to  see  you  rt&oT  some 

TtLEYlSiaW  IWTeRFCREWCE  OYER 
AT  THE  RtfSSIfiW  EMBASSV,.," 


OCTOBER  1964 


DEAR...  ARE  YOU  SURE  IT'S  ALL  RIGHT 
TO  CALL  THE  PRESIDENT  OLD  MAN'  ? 


a  HAM  ihthe 

VVH ITE  HOUSE 


It 


•HOWEVER,  DIPLOMATIC 
RELATIONS  WILL  BE  RESTORED 
IMMEDIATELY  AFTER  THE  ^SI- 
CARD  ARRIVES  IU  MY  OfFlCE..." 


DADDY...  ASK  THE  MAN  IF  WE'LL  OCT 
TO  SEE  THE  RIG.,.  * 


"SORRf.SIR,  BUT  I CAMT  FIND  ANY 

ICC  KUUNG  ON  A  PRESIDENT  B£ft& 
CLieiBLE  ROR  A  TWO- LETTER  CAUL, J1 
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SOLID  STATE  "SCOOP"  FROM  GONSET! 


FIRST  AND  ONLY  TRANSISTORIZED  SSB-AM-CW  TRANSCEIVER 
FOR  MOBILE,  PORTABLE  AND  FIXED  COMMUNICATIONS 


The  totally  new  Gonset  Model  900A 
Sidewinder  is  the  first  and  only  tran- 
sistorized SSB-AM-CW  transceiver 
(except  mixer,  driver,  final  stages  in 
transmitter)  to  provide  complete  cover- 
age of  the  2  meter  amateur  band  in  4 
segments  1  MC  wide.  Yet  it*s  so  com- 
pact it  fits  quickly  under  the  dash  of  the 
newest  cars!  Transistor  design  makes 
possible  a  primary  power  requirement 
in  the  receiver  of  less  than  Vi  amp! 
Separate  power  supply  accessories 
snap-fasten  jiffy-quick  to  back  of  trans- 
ceiver, or  may  be  used  for  remote  instal- 
lation. Here's  the  trouble-free,  solid  state 
transceiver  with  power  to  spare  for  any 
fixed,  portable  or  mobile  application! 

For  complete  information,  visit  your 
Gonset  Distributor,  or  write  Dept,  ST -10. 


CHECK  THESE  HIGH-PERFORMANCE  SPECIFICATIONS: 

TRANSMITTER:  Transistorized  (except  for  mixer,  driver,  final  states) 
•  Frequency  Range:  144-148  MC  *  Power  Input:  20  watts  PEP 
SSB,  6  watts  AM,  20  watts  CW  *  Spurious  Suppression:  —50  db  • 
Carrier  Suppression:  —50  db  on  SSB  •  Unwanted  Sfdeband  Sup- 
pression: —40  db  •  Stages:  3  stage  MIC  Amplifier;  15  MC  Mixer  * 
Diodes:  2  Balanced  Modulator;  Meter  Rectifier  *  Tubes:  6EA3 
Doubler,   Mixer;   12BY7A  Driver;   6360  Power  Amplifier 


RECEIVER:  All-transistorized  ■  Frequency  Stability:  Highly  stable; 
utilizes  same  VFO  as  transmitter  *  Sensitivity:  l/2  microvolts  or 
better  for  10  db  s  +  N  •  Selectivity:  Lattice  crystal  filter  for  both 
receiver  and  transmitter  •  Audio  Output:  3.0  watts  *  Spurious  Sup- 
pression: —50  db  or  better  •  Image  Rejection:  —50  db  (receiver  and 
transmitter  utilize  double  conversion)  *  Stages:  RF;  Mixer;  DoubJer; 
9  MC  Mixer;  2  9  MC  IF;  SSB,  AM,  CW  Detector;  Audio  Dnver;  Push- 
Pull  Audio  Output  •  Diodes:  AM  Detector;  AGC  Detector;  RF  Gain 
Control 

TRANSCEIVER:  9  MC  BFO;  15  MC  IF;  High  Frequency  Crystal  Oscil- 
lator; VFO;  VFO  Regulator;  AGC;  9  MC  IF  •  Dimensions:  87A"  W., 
4%"  H,,  7VH"  D.  *  Wt:  10  lbs. -8  oz.  •  POWER  SUPPLY:  Dimensions: 
(AC  or  DC)  8%"  W.,  4%"  H.f  5%"  D,  ■  Wt.:  13  lbs,-8  oz. 

PRICE:  TRANSCEIVER:  $399.50  Amateur  Net;  POWER  SUPPLY: 
AC- $67.75  Amateur  Net  •   DC- $79.50  Amateur  Net 


6  ALTEC    LANSING  CORPORATION 


GONSET,  insrc 

ALTEC    LANSING  CORPORATION 
[UtPS^  A  Subsidiary  of  Ling-Temco-Vought,  inc. 

1515    S,    MANCHESTER    AVENUE,    ANAHEIM,    CALIFORNIA 
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Francis    McDonough    W3PMV 
1 226   Clalrhoven   St. 
Pittsburgh  5f  Pa. 


The  TV  Antenna 


A  Compact  full  size  20  Meter  Beam  with  increase  in  height  bonus 


Have  you  just  not  quite  enough  antenna 
space?  Do  you  desire  a  higher  antenna  with- 
out the  added  weight  and  expense  of  a  taller 
tower  or  mast?  Are  utility  lines,  trees,  etc.  an 
obstruction  to  propagation?  This  antenna  may 
possibly  be  a  solution. 

A  glance  at  the  sketches  A  and  B  will  show 
that  33  feet  of  wire  can  be  accommodated 
within  a  24  ft  span  by  raising  the  center  ap- 
proximately 12  ft,  giving  an  average  height 
increase  of  6  ft,  Horizontal  separation  of  an- 
tenna, parasitic  by  12  ft  at  the  centers,  and 
bringing  the  ends  in  closer,  creates  an  average 
spacing  of  6  ft,  approximately  *1  wave  at 
14  mc. 

Construction 

A  hole  is  drilled  in  the  center  of  each  piece 
of  angle  iron  to  accommodate  a  one  quarter 
inch  (or  larger)  diameter  nut  and  bolt.  The 
pieces  of  angle  are  placed  back  to  back  to 
form  the  "X"  and  bolted  tight.  Additional  sup- 
port is  not  essential  because  when  the  antenna 
elements  are  mounted  and  secured,  it  will 
stabilize  the  array.  Two  horizontal  12  ft  poles 
ure  then  secured  to  one  section  of  angle  iron 
using  galvanized  iron  wire  as  clamps,  three 
clamps  for  each  pole.  The  poles  should  first 
be  wrapped  with  a  layer  of  friction  tape 
where  the  wires  go  around.  The  vertical  15  ft 
pole  is  then  mounted  to  the  angle  using  five 
clamps  of  iron  wire,  and  when  it  is  secure, 
the  last  12  ft  pole  is  lashed  (at  its  center) 
to  it  (horizontally)  three  feet  down  from  the 
top,  but   at  rig] it   angles  to  the  bottom  hori- 

*T    shape    structure;    inverted    V    elements. 


B 


METHOD  OF         ^T 

ATTACHING  POLES  TO  ANGLE  IRON. 

GRAB  HERE  WITH  LIN  EM  AN  S  PUERS 

AND  TWIST  TIGHT  (WIRE  ENDS 

LOOPED  TO  AVOID  PERSONAL 

INJURY.) 


Front  view 


Oblique  view 


Top  view 


1, 

2. 
3. 
4. 
5. 
6. 
7, 
8. 
9. 


2  pc  angle  iron    (1"  stock)    eo  2  ft  long 
(1/16"   thick) 

3  1 2  ft   bamboo   poles 
1    1 5   ft   bamboo   pole 
35   ft  #14  copper  wire 


33  ft  #14  copper  wire 


( ref . ) 

(ant.) 


5  small  insulators 

Galv  iron  wire    (guy  wire  J 

Misc  pc  #14  copper  wire 

Plastic  clothes  line  7  or  8  ft. 
10.    Roll    friction    tape 
1  1-    Vi"  or  5/16"  nut  ang  bolt  V2"  long 


10 
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zontal  poles,  Here  again  a  layer  of  tape  is 
used  over  the  poles,  and  several  pieces  of 
galvanized  iron  wire  wrapped  around,  criss- 
crossed to  secure  well* 

A  support  strut  of  plastic  clothesline  is 
used  to  prevent  the  sag  of  the  top  horizontal 
pole  caused  by  the  weight  of  the  antenna 
and  coaxial  line.  Tie  a  knot  at  each  end  of 
the  plastic  line,  lay  it  along  the  pole  (center 
of  line  at  center  of  pole),  wrap  friction  tape 
around  line  and  pole  at  the  knot^  then  secure 
with  a  piece  of  wire  wrapped  around  on  top 
of  the  layer  of  friction  tape  (per  top  insert 
sketch  3).  Do  this  at  each  end  of  the  line. 
The  center  portion  of  the  line  is  wrapped 
with  a  layer  of  friction  tape,  and  raised 
enough  to  keep  the  pole  straight;  secure  line 
to  vertical  pole  using  a  piece  of  wire. 

Now  to  mount  the  antenna  and  reflector: 
With  the  structure  placed  so  the  horizontal 
top  pole's  heavier  end  up  attach  the  center 
of  the  35  ft  reflector  element  to  the  end  of 
the  pole  on  the  ground  by  means  of  a  loop 
of  copper  wire  tightly  wrapped  and  twisted, 
then  attach  the  ends  of  the  reflector  element 
to  the  ends  of  the  horizontal  poles  at  the  base 
of  the  structure  lying  on  the  ground  in  similar 
manner.  (Wrap  tape  over  ends  of  poles  wher- 
ever  wires   are    attached). 

Flop  the  array  over  and  secure  the  center 
of  the  antenna  element  to  the  thick  end  of  the 
upper  pole,  and  ends  of  antenna  to  lower 
poles.    (Similar    manner    as    reflector). 

The  antenna  and  reflector  end  insulators 
are  actually  secured  about  a  foot  in  from  the 
ends  and  the  element  ends  are  left  "hanging." 
Short  pieces  of  wire  or  plastic  line  may  be 
used  as  end  supports  from  the  insulators  to 
the  poles. 

Connect  coaxial  feed  line  (50  ohms)  to 
center  of  antenna,  tape  along  poles  where  con- 
venient. 

The  array  is  secured  to  a  one  inch  pipe, 
top  section  of  the  mast*  by  means  of  five 
clamps,  consisting  of  two  sturdy  1  %  inch  hose 
clamps  and  three  galvanized  wire  clamps, 
first  wrapping  the  mast  with  some  friction 
tape,  so  that  when  the  angle  and  mast  are 
clamped  tight,  the  chance  of  wind  twist  is  nil 

I  recommend  painting  the  iron  and  using 
linseed  oil  on  the  poles  for  greater  durability. 
If  desired,  fiberglass  rod  arms  may  be  sub- 
stituted for  the  horizontal  poles,  and  heavy 
wall  aluminum  tubing  for  the  vertical  pole, 
A  standard  TV  antenna  rotator  may  be  used 
for  remote  control. 

Results  speak  for  themselves.  DX  stations 
QSO'd  on  20  Meters  were  ET3AD,  VQ8BL 

*Dec   59   QST  page  28   "Fold    Over   Mast" 
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AC4NC  KC4USN  *  YS1MS  °  W5NAX/EA0  * 
VQ9HBA  VR3L  KS6AM  UM8FZ  5U7AD 
ZL4GA  JA7AD  CNSMB  601MT  UA0KID 
VK5ZL  and  dozens  of  Europeans  and  So. 
Americans,  (from  July  61  to  July  62  running 
300  watts  to  homebrew  xmtr,  average  city 
location)  The  SWR  is  2:1  at  14,000  and 
1.3:1  at  14,300  kcs. 

The  front  to  back  and  side  ratios  are  not 
what  one  would  obtain  if  a  horizontal  an- 
tenna were  used,  as  there  is  an  amount  of 
vertical  polarization  present,  but  the  major 
lobe  is  higher  above  the  ground  than  would 
be  obtained  using  a  regular  beam  or  ground 
plane  antenna  atop  a  35  ft  mast,  which  was 
the  main  purpose  of  this  project. 

Adding  10  and  1  5  Meter  dipole  antennas 

Desiring  to  operate  also  on  the   10  and   15 


SSB 


it's" 


17' 6" 


I6'6 


ii 


IS  6 


II 


500. 


COAX 
FEED 


2  Vz  waves  in 
2  refectors  (one 
merit) 


1/4  WAVE  STUB 
OPEN  WIRE 
OR  300  OHM 
TWINLEAD 


phase     driven     elements 
behind   each    driven    ele- 
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meter  bands,  the  author  included  antennas 
for  these  bands  on  the  same  structure  used 
for  the  "Compact   20   Meter   Beam." 

The  center  of  the  15  meter  dipole  is 
mounted  to  the  vertical  bamboo  pole  about 
a  foot  above  the  angle  iron,  the  ends  secured 
near  the  ends  of  the  horizontal  lower  poles. 
The  10  meter  dipole  is  spaced  six  inches  be- 
low the  15  meter  antenna  by  means  of  a  half 
dozen  or  so  feeder  spreaders.  Dimensions  are 
22  ft  and  16  ft  6  in  of  #16  copper  wire  for 
the  15  and   10  meter  bands,  respectively. 

Feeding  both  antennas  is  accomplished  at 
the  centers  by  means  of  a  single  ooax  lint- 
(RG58)  and  a  decoupling  stub  of  7  ft  and 
7  in  RG58/AU  between  the  antennas,  (With- 
out the  stub,  the  SWR  is  not  satisfactory).  It 
is  important  that  the  feed  line  goes  to  the  10 
meter  antenna  first,  then  the  short  coax  stub 
feeds  the  15  meter  antenna.  The  stub  is 
folded  up  and  secured  against  the  vertical 
pole  with  friction  tape. 

On-the-air-results   indicate   normal   and   sat- 


isfactory performance.  DX  is  worked  when 
15  meters  is  open,  and  occasional  10  meter 
operation  results  in  solid  local  and  short  skip 
QSO's. 

Other  Possibilities 

An  idea  which  occured  while  building  the 
20  meter  beam  was  the  possibility  of  con- 
verting  it  to  a  10  meter  four  element  beam. 
Collinear  driven  elements,  (two  half  waves 
in  phase  merely  by  disconnecting  the  center 
coax  feed,  inserting  a  quarter  wave  stub  of 
300  ohm  twinlead  for  10  meters  (6'6"  con- 
sidering the  velocity  factor)  and  feed  the 
coax  to  the  bottom  of  the  stub.) 

The  20  meter  reflector  could  be  opened  at 
the  center  and  it  would  then  become  two 
half  wave  10  meter  reflectors.  The  author  ex- 
perimented with  this  arrangement,  making 
swr  check  which  turned  out  very  satisfactorily 
almost  1:1  on  10  meters.  However,  being 
primarily  interested  in  20  meters  and  DX} 
the  4  element  10  meter  beam  was  forgotten 
due  to  current  hand  DX  conditions.  But  here 
may  be  some  food  for  thought  for  some  of 
the  VHF  enthusiasts  who  may  desire  to 
"homebrew"  antennas  by  altering  the  dimen- 
sions to  suit  the  band  desired. 

I'd  be  interested  to  hear  from  anyone  who 
may  string  up  the  2  element  20  meter  beam 
and  4  element  10  meter  beam  on  the  same 
framework.  Also,  if  anyone  goes  to  the  extent 
to  make  field  strength  measurements  of  the 
20  meter  antenna  alone  and  makes  a  graph 
indicating  the  actual  radiation  pattern,  Fd  be 
interested    in    the   results, 

.    .    .   W3PNV 


Letters 


Dear  Wayne, 

I  have  been  keeping1  up  with  the  various  controversies 
in  73  and  QST.  I  suppose  I  don't  have  to  tell  you  to  keep 
up  ihe  good  work  and  keep  needling  the  QST~boyst  they 
need  it  J  This  new  "incentive  licensing"  is  a  double  cross 
if  there  ever  was  one,  You  mentioned  that  there  is  a 
danger  that  we  might  lose  portions  of  our  ham  frequencies, 
I  would  like  to  go  one  step  farther  and  say  that  practical- 
ly speaking  40  and  80  are  one  big  mess  and  are  lost  out 
tn  the  Pacific  area.  20  meters  is  going  also,  I  might  add 
a  plug  for  the  U,  S-  operator.  Whenever  I  tune  to  20 
muter  CW  invariably  tire  nice  clean,  smooth  CW  signals 
eome  from  the  Slates.  The  same  goes  for  AM  and  SSB, 
If  you  want  to  hear  lousy  signals  just  come  out  here  and 
get  an  earful  and  you  will  wonder  where  the  QST-boys 
got  the  idea  that   the  TJ,   S,  hams  are  a  bunch  of   lids, 

Father  Ted  K9TXM/VK3TG 
New    Guinea 

Dear    Wayne, 

I  have  been  following  the  growth  of  the  IoAR  and  I 
hope  it  does  a  good  job  as  the  ARRX.  did  many  years  ago 
in  defending  the  rights  of  the  Radio  Amateurs.  It  seems 
they  are  getting  out  of  band  and  needs  to  be  controlled  as 
the  F,  C,  C.  did  need  to  many  years  ago  I  Enclosed  find 
$10  for  the  membership  (I  hope  they  accept  foreign  mem- 
bers). 


I  know  bow  things  can  get  when  they  are  out  of  con- 
trol as  I  live  in  a  country  where  that  has  happened.  Sim- 
ply there  is  no  control  on  the  radio  amateurs*  They  can 
run  up  to  ten  kilowatts  P.  E.  P.  and  they  are  not  con- 
trolled or  put  off  the  air.  Most  AM  hams  run  1,5  kw  and 
sometimes  twice  that.  At  least  30%  of  the  hams  do  not 
know  how  to  tune  their  transmitter  because  they  can  get 
a  license  by  just  filling  a  petition  to  the  office  that  gives 
the  licenses,  There  is  not  examination  to  take  (neither 
written   nor  code)* 

To  point  out  how  well  this  office  of  "Control  de  Radio*' 
works  there  is  a  broadcast  station  whose  assigned  fre- 
quency is  825  kc  plus  or  minus  20  cps  and  that  station 
is  operating  on  822  kct  3  kc  lower.  The  office  has  received 
reports  of  the  change  of  frequency  from  an  F.C.C,  moni- 
toring station  and  the  broadcast  station  was  advised  ten 
months  ago  of  the  "small'1  discrimination  of  their  operatng 
frequency  but  they  are  still  on  822  kc  and  advertising 
"Radio  Titania,  825  kc"  1 

On  the  ham  vhf  bands,  the  only  thing  you  can  hear  is 
commercial  stations  (some  with  ham  calls).  Most  of  them 
are  used  to  communicate  with  farms  or  with  taxis.  There 
are  more  than  20  of  these  on  six  meters  and  many  more  in 
the  two  meter  band. 

Either  too  much  control  or  too  little,  as  here,  in  Costa 
Rica,  is  bad  as  you  can  see  therefore  I  hope  the  IoAR  does 
a    good    job, 

TI2NA.  Eric  Roy 
San   Jose,    Costa    Rica 
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A  Simple 
160M 

Rig 


Geoarge    Thurston     W4MLE 
2116    Grbbs    Drive 
Tallahassee,    FIcl 


Opening  160  meters  to  amateurs  in  every 
state  should  stimulate  a  lot  of  activity  on  this 
"new"  band  this  winter,  even  though  power 
in  many  states  is  limited  to  25  watts  at  night, 

"Top  Band"  has  long  been  a  favorite  of  those 
who  enjoy  stable  conditions,  don't  object  to 
a  little  QRN,  don't  like  a  lot  of  QRM,  and 
enjoy  hamming  in  most  of  its  phases.  The  sun 
spot  cycle  being  where  it  is,  DX  is  more  and 
more  to  be  found  on  "Top  Band"  even  with 
severe  power  limitations. 

Building  gear  for  160  is  an  unmitigated 
pleasure. 

Low  power  means  inexpensive  parts, 
"stolen"  in  many  cases  from  discarded  BC 
and  TV  sets, 

Low  frequency  means  un-critical  layout, 
uncritical  parts  selection  and  easy  trouble 
shooting. 

When  160  was  opened  in  Florida,  I  found 
myself  with  a  receiver  but  no  transmitter, 

The  trusty  old  6146  is  an  easy  tube  to  coax 
power  from,  even  at  low  plate  voltages,  so 
that  became  the  tentative  choice  for  a  final. 

The  6AH6  makes  a  good  vfo.  And  a  6CL6 
was  available  as  a  buffer. 

This  was  to  be  primarily  a  CW  rig,  so  many 
little  niceties  like  one-switch  spotting,  time- 
sequence  grid  block  keying  and  clamp-tube 
final  protection  were  design  "musts."  Modula- 
tion was  to  be  added  to  the  finished  unit 
later,  so  provisions  were  made  to  incorporate 
this   feature   without  additional   changes. 

Spotting 
Non -swish  spotting  is  provided  by  a  dpdt 
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switch  on  the  panel  which  kills  the  final  plate 
and  screen  voltages  while  keying  the  oscil- 
lator and  buffer. 

Drive   Control 

A  wire- wound  pot  permits  adjusting  the 
driver  screen  voltage  from  250v  to  zero  from 
the  front  panel.  This  gives  proper  values  of 
grid  current  for  the  final, 

VFO 

There  are  a  couple  of  unusual  features 
about  the  rig.  One  of  them  is  the  vfo*  It  op- 
erates in  the  broadcast  band. 

There  are  many  choices  available  for  suita- 
ble coils  for  the  purpose.  You  can  always  rob 
an  old  BC  set  of  its  local  oscillator  coil-  This 
is  then  tuned  in  the  vicinity  of  825  to  1000 
kc  by  padding  it  with  proper  values  of  capaci- 
tance—about which   more   later. 

Several  circuits  are  used  in  BC  oscillators. 
The  two  most  common  are  the  Colpitis  with 
a  tapped  coil,  and  the  tptg  type  shown  in 
the  diagram.  The  tptg  seems  to  be  most  com- 
mon. Either  can  be  used,  but  the  tptg  is  to 
be  preferred  in  this  rig  because  of  its  better 
isolation  from  the  plate  load  in  this  electron- 
coupled  arrangement. 

Another  possible  coil  is  highly  desirable,  if 
it  is  available,  because  it  comes  completely 
shielded.  That's  the  bfo  coil  from  the  ARC-5 
receiver  which  covers  the  range  L5  to  3  mc. 
these  receivers  are  not  recommended  for  se- 
rious reception  on  160  because  they're  broad, 
and  therefore  susceptible  to  severe  loran  in- 
terference—not   to    mention    amateur    QRM, 

13 


SAU6/SAH6 


6CL6/5763 


6146 


jyi-     ±) 


47  K 


SOQPf 


47  K 


*-  +■  lOO -550  V 


-lOOV 


Fig.  I 


But  the  bfo  coil  is  a  beaut. 

Like  all  the  other  bfo  coils  in  these  receiv- 
ers, it  is  enclosed  in  a  small  aluminum  can 
and  contains  a  small  air- variable  p adder,  in 
parallel  with  a  button-ceramic  fixed  padder. 
The  difference  is  that  in  this  receiver,  the  if 
is  705  kc— very  close  to  the  range  we  want. 

Take  off  the  shield  can  and  remove  the 
button-padder  by  snipping  a  lead  or  un- 
soldering it  and  removing  its  mounting  screw. 
This  leaves  onlv  the  air-variable  across  the 
coil.  Replace  the  shield  can  and  mount  the 
unit  in  the  vfo, 

The  capacitance  is  built  up  again  externally 
by  connecting  air  variables  in  parallel  with 
the  coil  at  its  terminal  lug  on  the  can.  They 
can  be  screw-driver  adjusted  APC  type  for 
the  most  part.  But  while  you're  stripping  that 
old  AKC-5  receiver  (any  ARC-5  receiver), 
carefully  removed  the  little  "input  tune" 
capacitor  from  the  front  panel,  where  it 
served  as  the  antenna  trimmer.  Hook  it  in 
parallel  with  the  other  padders.  It  then  be- 
comes  your   calibration   trim   adjustment. 

The  vfo  tuning  capacitor  is  also  an  APC- 


m 


type  with  a  shaft  designed  for  a  knob.  Re- 
move all  the  rotor  plates  except  two.  They 
should  both  be  "inside"  plates— that  is,  when 
meshed,  there  should  be  a  stator  plate  on 
both  sides  of  both  rotor  plates. 

All  the  air  variables  are  mounted  firmlv  to 
prevent  mechanical  vibrations  from  affecting 
them.  They're  connected  in  parallel  and  wired 
into  the  circuit  as  shown.  This  procedure 
should  be  followed  whether  the  ARC-5  coil 
or  a  RC  coil  is  used. 

Wire  the  rest  of  the  vfo  circuit  and  apply 
150  volts  from  a  regulated  source.  Leave  the 
bias  supply  off  for  preliminary  adjustment* 
Some  coils  may  refuse  to  oscillate  until  con- 
nections to  either  the  primary  or  the  sec- 
ondary  (not  both)   are  reversed. 

Set  the  main  tuning  dial  for  the  low  end 
of  the  segment  to  be  covered  (max  capac- 
ity). Set  the  calibration  trimmer  at  half-ca- 
pacity. 

Listening  with  a  receiver  at  the  low  edge 
band  marker,  adjust  the  air  padders  until  the 
signal  appears.  The  tuning  capacitor  should 
now  cover  a  25  to  50-kc  segment  of  the  band 
—depending  on  which  end  you're  tuning.  The 
narrower  coverage  will  occur  at  the  low  edge 
of  the  band  where  more  padding  capacity  is 
required. 

The  6-1  reduction  dial  drive  makes  this 
bandspread   very   easy   to  handle. 

Keying 

The  time-sequence  keying  circuit  is  a  di- 
rect steal  from  the  Heath  Apache  transmitter. 
It  works  with  elegant  simplicity  and  results 
in  a  beautifully  keyed  note. 

With  key  up,  bias  voltage  is  applied  to  the 
grid  of  the  driver  stage  and,  through  the 
NE-2,  to  the  grid  of  the  oscillator,  cutting 
both  off. 
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Detroit,  Michigan:  "Does  an  excel- 
lent job  of  swinging  a  20  40  combi- 
nation and  stacked  Finco  6-2 
beam/* 

San  Diego,  California:  "I  am  well 
pleased  with  the  rotor  to  date,  holds 
and  turns  stacked  40M  and  up 
beams  in  50  mph  winds  with  no 
difficulty/' 

Los  Angeles,  California:  "I  have 
personally  installed  3  other  HAM-M 
Rotors  in  the  past  3  years  (all  of 
them  OK)  so  I  feel  that  I'm  buying 
the  best/' 

Houston,  Texas:  ''Wonderful!  Was 
using  the  AR-22  (the  CDE  TV  auto- 
matic) and  it  did  a  fine  job  for  4 
years,  but  put  up  a  larger  beam  and 
needed  more  power/' 

Anchorage,  Alaska:  "Due  to  below- 
zero  weather,  it  took  quite  a  while 


to  get  up  but  the  last  couple  of 
weeks  it  has  proved  perfect.  Wish  I 
had  one  years  ago/' 

Alamo,  California:  "Works  very  well 
and  purchased  on  recommendation 
of  my  friend  who  has  been  using 
one  for  4  years  and  likes  it  quite 
well/1 

Swarthmore,  Pa,:  "Am  very  pleased 
with  the  results.  More  than  meets 
my  expectations/* 

Pluckemin,  New  Jersey:  "The  HAM* 
M  rotates  and  two  TFM5rs  tilt  the 
6  foot  parabola  for  432  and  1296 
mc/' 

Chicago,  Illinois:  "It  really  does  the 
job." 

New  York,  N.  Y,:  "This  is  a  perfect 
rotor.  Can't  see  where  you  can  im- 
prove it/' 


(a  sampling  of  mash  notes  received  by  our  HAM-M) 

At  $119.50  amateur  net  the  HAM-M  is  the  greatest  rotor  value 
around!  For  technical  information,  contact  Bill  Ashby  K2TKN. 
Your  local  CDE  Radiant  Distributor  has  the  HAM-M  in  stock. 

CORNELL- 
DUBILIER 

CORNELL  DUBrUER    ELECTRONICS,  D!V-    OF   FEDERAL   PACIFIC  ELECTRIC   CO..    118  E.  JONES    ST.   FUQUAY  SPRINGS.  N.  C. 

CDE  makes  a  complete  line  of  the  world's  finest  rotors:  Ham,  heavy  duty  automatic;  heavy-duty  manual, 

standard-duty  automatic,  standard-duty  manual.,  and  the  industry'sonly  wireless  remotecontrol  rotorsystemt 


When  the  key  is  closed,  the  bias  voltage  is 
removed.  Almost  instantly,  the  neon  lamp 
extinguishes  and  the  vfo  oscillates.  However, 
capacitor  C-7  has  been  fully  charged  and  it 
must  discharge  to  ground  through  the  470  k 
resistor  R-3,  This  time  constant  is  much 
longer  than  the  time  constant  of  R-2  and  C-6, 
so  the  buffer  does  not  "turn  on"  until  the 
oscillator  is  already  on.  Thus,  the  initial  click 
does  not  get  on  the  air. 

When  the  key  is  opened,  C-6  begins  to  re- 
charge through  R-2  and  C-7  begins  to  re- 
charge through  R-3,  Since  the  R-2/C-6  time 
constant  is  shorter,  the  vfo  would  cut  off  be- 
fore the  buffer— except  for  one  thing. 

The  NE-2  is  an  open  circuit  until  it  fires. 
And  it  won't  fire  until  the  potential  across  it 
exceeds  50  volts.  By  the  time  C-6  has  charged 
high  enough  to  fire  the  NE-2,  C-7  has  charged 
up  and  has  already  turned  off  the  buffer.  So 
the  "break"  click  doesn't  get  on  the  air  either. 

Clamp  tube 

The  initial  model  relied  on  the  6AQ5  alone 
to  hold  plate  dissipation  of  the  6146  down. 
However,  idling  current  exceeded  the  dissipa- 
tion rating  of  the  tube.  The  use  of  a  voltage 
regulator  tube  in  the  screen  lead  is  fairly  com- 
mon. With  only  one  small  tube  to  control, 
and  with   a  screen   current  of  about   10   ma 
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maximum,  the  NE-2  serves  the  same  purpose 
admirably,  occupying  virtually  no  space  and 
representing  a  10-cent  investment  rather  than 
the  cost  of  the  tube  and  socket. 

Coils 

The  coils— for  both  the  buffer  and  the  final 
—were  wound  on  parafined  cardboard  forms 
taken  from  an  old  surplus  receiver.  They're 
air  core,  about  half  an  inch  in  diameter. 

About  60  to  70  turns  of  "scramble  wound" 
enamel  #30  wire  in  a  winding  length  of  half 
an  inch  will  resonate  on  160  meters  with  150 
to  250  mmfd  of  capacity. 

Resonance  should  be  checked  with  a  grid- 
dip  oscillator  if  possible,  FCC  takes  a  dim 
view  of  amateur  operations  in  the  broadcast 
band. 

Buffer  input  from  the  vfo  is  in  the  range  of 
900  to  1000  ke.  Buffer  output  is  in  the  160 
meter  band.  The  final  works  straight  through. 

Output  Circuits 

Choice  of  output  circuit  will  be  determined 
to  some  extent  by  the  kind  of  antenna  youTl 
be  feeding.  If  you're  an  antenna  farmer  with 
a  160  meter  half -wave  doublet  available,  use 
a  conventional  pi-tank  designed  for  feeding 
70  ohms  or  so. 

If    youre    end-feeding    a    handy    hunk    of 
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Fig,    2.    Alternate    output    circuits. 

wire  strung  around  the  back  yard,  you'll  need 
something  else  with  which  to  feed  the  thing. 
Feeding  the  40-meter  doublet  with  the  feed 
line  tied  together  comes  in  the  category  of 
"random"  antennas. 

The  ARRL  Antenna  Handbook  has  a  fairly 
extensive  discussion  of  160-meter  antennas 
and  the  means  of  feeding  them. 

One  of  the  various  alternative  output  cir- 
cuits shown  in  the  accompanying  diagrams 
will  put  rf  into  almost  any  piece  of  wire 
which  is  capable  of  putting  out  a  160  meter 
signal. 

Modifications 

The  tube  lineup  is  far  from  sacred.  With 
appropriate  changes  in  electrode  voltages  and 
circuit  values  (mostly  grid  leak  resistors  and 
screen  resistors)  where  necessary,  a  tremen- 
dous variety  of  tubes  would  work  walk 

The  buffer  could  easily  be  a  6AG7,  6F65 
6V6,  6AQ5,   12A6,  5763  or  such. 

The    final    could   easily    be    a   2E26, 
1625,  815,  6L6,  1615,  829-B,  832-A  or  such. 

The  value  of  resistor  R-4  must  be  com- 
puted for  each  tube  and  for  each  power  sup- 
ply voltage,  It  should  give  the  correct  value 
of  screen  voltage  for  the  tube  being  used. 

Modulating   the   Rrg 

The  modulator  was  omitted  from  this  dis- 
cussion for  several  reasons* 

The  most  important  is  that  I  haven't  built 
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one.  However,  it  is  very  easy  to  provide  mod- 
ulation. 

If  phone-and-CW  operation  is  desired,  a 
few  modifications  in  the  switching  arrange- 
ment must  be  made. 

The  send-receive  switch  should  actuate  re- 
lays to  accomplish  the  multiple  switching 
functions-or  a  two  position  rotary  switch 
with  multiple  poles  may  be  used  since  power 
levels  are  low. 

For  CW  operation,  the  transmitter  plate 
voltages  are  applied  at  all  times.  Closing  the 
key  puts  you  "on  the  air."  Modulator  plate 
voltages  are  "off." 

For  phone,  the  modulator  and  transmitter 
plate  voltages  are  applied  simultaneously, 
and  the  key  line  is  grounded. 

If  phone-only  type  operation  is  required 
(why  should  anyone  want  to  miss  half  the 
fun?)  the  bias  supply  and  keying  circuit  may 
be    omitted. 
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Summory 

Initial  results  with  this  rig  have  been  ex- 
cellent Using  a  200-foot  random  length  wire 
fed  at  the  end,  I  worked  Florida,  Georgia, 
Alabama,  Nebraska,  Ohio,  Maryland,  Iowa 
and  Ontario  in  the  first  couple  of  nights  of 
operation.  Signal  reports  ranged  from  449X 
to  589X. 

Adjustment  and  operation  have  been  ab- 
surdly simple.  The  rig  required  very  little 
initial  de-bugging  beyond  the  usual  cut-and- 
try  experimentation  with  such  things  as  coils, 
tuning  ranges  and  such. 

Total  cash  outlay?  The  $2.18  for  the  6AH6. 

.  .  -  W4MLE 
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JOIN   THE 


B00H-2K  O 


An  exciting  new  amateur  radio  group  is  just  celebrating  its  first  anniversary.  You  may  have 

heard  their  meeting  on  the  air    An  especially  enthusiastic  group  of  them  meets  on  14282  KC    just 
about  every  morning. 

It's  called  the  Benevolent  Order  Of  Happy  2-K  Owners.  It's  an  unusual  group  since  all  the 
members  ore  proud  and  happy  they  belong  and  all  amateurs  everywhere  are  glad  along  with  them. 
Never  before  have  so  many  sharp,  clean,  beautiful  signals  been  heard  on  the  air 

Even  more  exciting--- membership  is  not  restricted.  Anyone  can  belong.   We  hesitate  to  tell 

you  that  the  2-K  is  the  finest  linear  amplifier  your  money  can  buy;  you  might  think  we  were  blow* 

ing  our  own  horn.  Why  don't  you  just  ask  a  2-K  owner,  or  better  yet  write  us  for  our  beautiful  full 

color  brochure,  Don't  consider  a  2-K  unless  you  want  the  loudest,  cleanest,  sharpest,  best  sounding 

signal  on  the  air. 

*    2-K  Console    or    2-KD  Desk  Model     $675.00    * 

HENRY  RADIO  STORES 

ji  .J 

Worlds    Largest  Distributors  of  Amateur  Radio  Equipment 


Butler  t,  Missouri 
816-679-3127 


11240  West  Olympic  Blvd. 
Los  Angeles  64,  California 
213-477-6701 


931    N.  Euclid  Ave. 
Anaheim,  California 
714-772-9200 


431  E,  Green  Street 
Pasadena,  California 
213-684-0861 
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Most  people  who  have  had  occasion  to  work 
with  UHF  are  aware  (in  many  cases,  pain- 
fuDy)  of  the  severe  inadequacy  of  the  con- 
ventional crystal  or  tube  mixer  type  converters 
commonly  used  above  400  mc. 

The  most  expensive  diode  mixers  will,  un- 
der the  best  of  conditions,  yield  perhaps  a  7 
or  8  db  noise  figure  with  the  more  common 
types  (1N82,  1N72,  CK710,  etc.)  operating  in 
the  15  db  region.  Noise  figures  even  on  the  bet- 
ter tubes  such  as  the  417 A  or  6AM4,  run  in  the 
neighborhood  of  13  db  at  420  mc.  These 
same  tubes  used  as  preamplifiers  will  do  a 
little  better,  but  still,  7  db  is  about  all  that  can 
be  expected » 

This  is  alright  if  you  are  only  interested 
in  local  work,  but  if  you  are  seriously  interest- 
ed in  working  some  DX,  something  will  have 
to  be  done.  With  all  this  noise  being  produced 
it  is  obvious  that  many  weak  signals  will  go 
completely  unheard.  Reducing  the  noise  fig- 
ure of  your  converter  can  produce  very  dra- 
matic results,  A  signal  that  is  7  db  under 
the  noise  with  a  15  db  noise  figure  will  be 
3  db  or  more1  above  the  noise  with  a  5  db 
noise  figure. 

The  problem,  then,  is  how  do  you  reduce 
front  end  noise?  One  answer  to  the  problem 
would  be  to  employ  a  parametric  amplifier. 
A  paramp  will  provide  more  than  sufficient 
gain  to  override  converter  noise  and  the  noise 
figure  should  be  under  2  db.  However,  par- 
amps  have  some  distinct  disadvantages.  They 
are  difficult  to  tune  up  and  their  operation 
is  likely  to  be  very  unstable  unless  consider- 
able attention  is  paid  to  mechanical  stability, 
voltage  regulation  thermal  stability  and  low 
voltage  regulation,  thermal  stability  and  low 
features,     paramps    have     inherently    narrow 


Jim    Kennedy    K6MIO 
2816    E.    Norwich 
Fresno,    Col  if. 

Photo  credit:  Joe  De  Young  WA6CQL 

bandwidths.  At  420  mc  the  bandwidth  will  be 
in  the  neighborhood  of  100  kc.  At  1296  mc 
or  higher  the  paramp  or  the  far  more  sophis- 
ticated ( ! )  maser,  seems  to  be  the  only  answer 
at  the  current  state  of  the  art.  At  420  mc, 
however,  there  is  one  other  alternative,  the 
416B  planar  triode* 

The  416B  is  a  microwave  triode  commonly 
used  by  the  telephone  company  in  their  3  gc 
microwave  gear.  In  this  equipment  it  is  used 
as  a  frequency  multiplier  and  transmitting 
amplifier  with  outputs  running  in  excess  of 
1.5  watts. 

Aside  from  its  transmitting  applications,  the 
416B  offers  great  advantages  as  a  receiver 
amplifier.  Primarily,  it  has  a  nominal  Gm  of 
50,000,  As  a  result  of  its  high  Gm  this  tube 
is  capable  of  very  high  gain  and  very  tow 
noise. 

It  will  be  noted  from  Fig,  2  that  there  are 
actually  two  cathode  connections  made  to 
the  tube.  The  connection  made  to  the  base 
pin  is  for  dc  while  rf  is  applied  to  the  shell 
of  the  tube  which  is  coupled  through  a  built 
in  capacitor  to  the  cathode.  The  grid  connec- 
tion is  the  threaded  ring  and  the  plate,  of 
course,  is  the  tip  on  top. 

The  only  major  drawback  in  using  this 
tube  is  that  if  the  plate  voltage  and  plate 
current  setups  used  in  transmitting  applica- 
tions are  duplicated  in  a  receiving  amplifier, 
forced    air    cooling    of   the   tube    is    required. 

1  New  Thresholds  in   VHF  and   UHF  Reception,    Bate- 
man  and  Bain,   QST,  January  1959. 
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Here's  why  B  &  Ws  Model  6100  has  been  called 
the  "Most  Amazing  Transmitter  of  Our  Time"! 


The  Barker  &  Williamson  Model  6100  Trans- 
mitter  has  been  engineered  and  built  to  give 
the  discriminating  operator  the  ultimate  in 
SSB,  CW  and  AAA  communications, 

The  6100  uses  the  B  &  W  crystal  controlled 
frequency  synthesizer,  producing  an  order  of 
stability  which  up  to  this  time  has  been  avail- 
able only  in  costly  military  and  commercial 
communication  systems. 


The  crystal  lattice  filter  method  of  sideband 
generation  is  employed, 

Superior  sideband  suppression  results. 

Solid  state  rectifiers  ore  used. 

Dual  automatic  level  control  (ALC)  with 
adjustable  threshold  prevents  overdrive  of 
output  stages. 

Digital  Dial  System  offers  a  high  degree  of 
dial  accuracy. 


WIRE,    WRITE    OR    PHONE  -  FACTORY    DIRECT-  DEPT.    M 


&  WILLIAMSON,  Inc«  i 


A  SUBSIDIARY  OF  RENWELL  INDUSTRIES,  INC.  '         \ 

Complete  Radio  Communication  Systems  and  Equipment 

Beaver  Dam  Road,  Bristol,  Pa.,  •215  788-5581 


It  is  possible,  however,  to  circumvent  this 
difficulty,  if  desired,  by  lowering  the  plate 
voltage  and  fiddling  with  the  grid  bias*  This 
will  reduce  the  heat  dissipation  to  a  point 
that  cin  safely  be  handled  by  convection  cool- 
ing.2 This  is  done  at  a  slight  sacrifice  in  am- 
plifier performance  but  the  loss  of  gain  is  not 
serious. 

416  B 
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Fig,  1 — Schematic  diagram.  CI  LI  Coaxial 
Tank,  CB  Plate  Blocking  Capacitor  (see 
text),  CT  built  in  Cathode  Capacitor  (see 
text),  RFC1  formed  by  having  B  +  lead 
inside  plate  line,  RFC2  filament  rf  chokes 
( see  text ) . 

Construction 

One  of  the  primary  considerations  in  the 
construction  of  almost  all  UHF  gear  is  mech- 
anical stability*  In  order  to  comply  with  this 
standard,  a  rigid  M  wave  trough  line  was 
chosen  as  the  plate  tank  circuit*  The  trough 
line  offers  most  of  the  advantages  of  a  regular 
coaxial  tank  and  is  somewhat  easier  to  con* 
struct  and  lay  out. 

Again,  in  the  interests  of  mechanical  stabil- 
ity as  well  as  simplicity,  it  was  decided  to 
insulate  the  line  from  dc  with  a  plate  blocking 
capacitor,  allowing  the  cold  end  of  the  inner 
conductor  of  the  plate  line  to  be  grounded  for 
dc  as  well  as  rf . 


(BASE    PiNl 


DC  CATHODE 
R  F  CATHODE 
GRID    RING 


{BASE  PIN) 
(SHELL) 


-hEATEA     18ASE    PW 


4168    BASE     (BOTTOM    VIEW* 

Fig.  2 — Base  diagram. 

Plate   Line 

The  trough  is  constructed  of  1/16  inch  brass 
sheet  stock.  The  trough  is  formed  by  5  sep- 
arate pieces  of  stock*  If  one  had  access  to 
brake  that  would  make  clean  folds  in  this 
size  stock,  the  trough  could  probably  be  made 
from  one  piece  of  stock. 

The  various  parts  of  the  trough  are  cut, 
drilled  and  tapped  according  to  the  templates 
in  Fig,  3.  The  larger  holes  were  made  with 


the  aid  of  a  burring  reamer. 

The  trough  is  now  partially  assembled. 
The  side  plates  are  soldered  to  the  top  plate 
with  a  propane  torch,  A  vise  and  small  "C" 
clamps  are  helpful  The  side  plates  should  be 
soldered  to  the  bottom  rather  than  the  side 
of  the  top  plate. 

The  end  plate  at  the  cold  end  of  the  trough 
may  also  be  soldered  in  place. 

When  applying  torch  heat  in  the  vicinity 
of  previously  soldered  joints  a  wet  paper 
towel  or  rag  wrapped  around  the  previous 
work  can  save  much  grief. 

The  grounded  portion  of  the  inner  con- 
ductor is  made  of  a  4%  inch  length  of  5/16  inch 
O.D.  brass  tubing.  The  ungrounded  portion 
of  the  inner  conductor  is  made  of  a  2Js  inch 
length  of  3/16  O.D.   tubing. 

A  plate  connector  made  from  a  small  piece 
of  3/16  inch  tubing  is  soldered  to  the  3  16 
inch  portion  of  the  inner  conductor.  It  should 
be  attached  about  %  inch  back  from  one  end 
of  the  line.  A  rat  tail  file  can  be  used  to 
make  notches  which  are  cut  in  the  other 
end-  The  tabs  thus  made  are  bent  in  to  form 
a  snug-fitting  connector  over  the  plate  pin  of 
the  tube. 

At  the  same  end  of  the  inner  conductor  a 
small  circular  piece  of  shim  brass  is  soldered 
to  cover  the  open  end  of  the  tubing.  This 
forms  one  of  the  plates  for  the  tuning  capac- 
itor. 

One  end  of  die  B+  lead  is  soldered  to  the 
inside  of  the  other  end  of  this  portion  of  the 
inner  conductor. 

A  piece  of  K  inch  thick  plexiglass  is  obtained 
from  a  hobby  shop  and  cut  to  %  inches 
square.  A  hole  is  drilled  in  the  center  for  a 
snug  fit  over  the  grounded  portion  of  the  inner 
conductor.  Two  holes  are  drilled  in  one  edge 
and  taped  for  4/40.  These  holes  are  placed 
J4  inch  each  side  of  the  center  of  the  edge 
and  should  match  the  tapped  holes  at  the 
tube  end  of  the  top  plate.  Fig,  4  should  be 
referred  to  as  a  guide  when  completing  the 
line  assembly. 

Several  wraps  of  teflon,  mylar,  or  cello- 
phane tape  are  made  over  the  3/16  inch  portion 
of  inner  conductor.  Then  the  tubing,  tape  and 
all,  is  slipped  into  the  5/16  portion  of  the  line— 
thus  forming  the  plate  blocking  capacitor, 

At  this  point  it  is  wise  to  solder  a  volume 
control  (not  toggle  switch)  nut  over  the  in- 
side of  the  %  inch  hole  at  the  cold  end  of  the 
top  plate. 

A1S  inch  strip  3/16  inch  or  so  wide  of  shim 
copper  or  brass  should  also  be  soldered  to  the 
extreme  cold  end  of  the  top  plate. 
This  should  be  bent  over  to  form  the  output 
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ask  itie  ham  who  owns  one! 


SEE  THE  SWAN  400  AT  YOUR  SWAN  DEALER  NOW! 


ELECTRONICS  CORP. 

Oceanside,  California 


Templates 


FIG.  3 


tubeem* 


DRILL   a    TAP 
FOR  4-40 


s-a/e1 


SIDE  PLATE 

(TWO  REQUIRED} 


COLD  END 


DRILL*   TAP 
FDR   4-40 


3-3/B 


END    PLATES 


TUBE    END 


DRILL  O   TAP 
FDR   10-32 


DRILL   FOR    SNUG 
FIT  AROUND  5/ 16° 

TUBING 


loop*  A  female  BNC  connector  should  now  be 
mounted  in  the  volume  control  nut  and  the 
free  end  of  the  loop  soldered  to  it.  Trim  off 
any  excess. 

The  inner  conductor  mav  now  be  soldered 
in  place  and  the  assembly  completed,  includ- 
ing the  10/32  screw  and  nut  used  to  tune 
the  line,  Be  sure  not  to  overheat  the  BNC 
connector. 

The  chassis  is  drilled  similarly  to  the  top 
plate,  except  that  the  %  inch  hole  at  the  cold 
end  is  reamed  so  that  it  clears  the  circular 
shirt  on  the  BXC  connector*  Also,  the  4/40 
holes  are  not  tapped  but  rather,  drilled  out 
to  clear  the  screw. 

Cathode  Line 

The  main  body  of  the  tube  is  housed  in  a 
box,  One  side  of  the  box  was  left  open  when 
the  unit  was  built  in  anticipation  of  the  pos- 
sible necessity  of  forced  air  cooling.  The  box 
may  be  closed  if  desired,  though  being  open 
seems  to  have  no  adverse  effect  on  perform* 
ance  and  it  provides  much  easier  access  to 
the  tube. 

The  box  is  formed  by  cutting  a  piece  of 
1/16  inch  brass  to  2  inches  square  with  a 
13/16  inch  hole  in  the  center.  Another  piece 
1/4  inches  by  6  inches^  is  bent  into  a  block  "UM 
shape  and  soldered  to  the  2x2  plate  to  form  the 
sides  and  bottom  of  the  box.  A  &x40  nut  should 
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Photo  4 — ATV  picture  without  preamp. 

then  be  soldered  to  the  bottom  plate  over  the 
large  hole  in  the  center* 

The  cathode  line  itself  is  a  1-Inch  piece  of 
copper  shim  from  the  bottom  of  the  box  to 
the  top  (or  to  the  bottom,  depending  on 
which  way  you  look  at  it)  of  the  rf  cathode 
ring.  The  top  end  of  the  line  is  soldered  to  a 
clamp  made  by  forming  a  strip  of  copper  shim 
around  the  tube  and  using  a  screw  to  "cinch" 
it  up. 

The  input  BXC  connector  is  mounted  near 
the  top  of  the  side  of  the  box  and  taps  direct- 
ly into  the  cathode  line  very  near  the  tube. 
A  small  5  mmfd  piston  type  trimmer  is  also 
tapped  at  this  point  and  is  used  to  tune  the 
cathode  line. 

Final    Assembfy 

A  hole  was  drilled  in  the  line  end  of  the 
chassis  to  clear  the  head  of  the  plate  tuning 
screw. 

The  eathode  box  is  bolted  in  place  and 
likewise  the  plate  line. 

The  base  pin  connections  can  be  made  in 
several  ways.  First  of  all,  a  "trans  amp"  cavity 
(more  on  this  later)  will  provide  a  socket  sim- 
ilar to  the  one  shown  in  the  photographs.  If 
such  is  not  available,  connections  can  be 
made  either  by  using  pins  from  a  broken 
miniature  tube  socket  or  cautiously  soldering 
the  leads  directly  to  the  tube  pins. 

The  filament  chokes  were  made  by  wrap- 
ping about  15  turns  of  number  28  wire 
around  1  meg  )*  watt  resistors.  The  exact 
number  of  turns  is  not  critical.  These  should 
be  connected  to  the  filament  pins  with  the 
shortest  possible  leads. 

Two  test  points  were  installed,  one  on 
either  side  of  the  IK  resistor  in  the  power 
supply.  A  voltmeter  between  these  points  will 
read  one  volt  per  milliamp  of  plate  current 
and  from  one  point  to  ground  will  read  plate 
voltage. 

2  Frank  Jones,   VHF    For   The    Radio   Amateur,   p,    140. 


Photo    5 — Same    picture    with    preamp — <i 
other  conditions  unchanged. 

Tune    Up 

The  41 6B  is  installed,  and  plate  and  fila- 
ment voltages  applied  to  the  amplifier.  If  noth- 
ing smokes  inordinantly  and  the  plate  current 
is  in  the  7  to  11  ma  range,  connect  the 
amplifier  to  your  converter  and  antenna,  and 
find  a  signal  to  tune  up  on. 

It  will  be  found  that   the  input   circuit   is 

ty  broad  and  the  peak  achieved  in  tuning 
it  is  slight. 

Conversely  the  plate  line  Q  is  quite  good 
and  the  tuning  is  much  sharper.  Even  so,  the 
bandwidth  seems  quite  sufficient  to  accept 
the  better  part  of  a  double  sideband  TV  sig- 
nal 8  mc  wide. 

Once  tuned  up,  the  amplifier  seems  to  need 
no  special  care.  It  has  run  many  hours  with 
150  vdc  on  the  plate  at  9  ma  with  no  appar- 
ent ill  effects. 

Results 

The  amplifier  exhibited  a  gain  of  15  to  17 
db  with  each  of  three  "reject"  tubes  tried,  A 
new  tube  would  undoubtedly  provide  more 
j£;iin,  but  15  db  should  be  sufficient  to  over- 
ride all  but  the  noisiest  of  converters. 

Stability  was  excellent,  with  not  the  slight- 
est trace  of  instability  in  evidence. 

Xoise  figure  measurements  are  rather  diffi- 
cult  to   make    accurately,    particularly    under 
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Fig,  4 — Mechanical  details  of  the  plate  line, 
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There  is  just  no  better  way  of  getting  started  in  VHF  than  with  the  newest  of  the  new  in  the 
Clegg  line  —  the  22rer  two  meter  transceiver.  This  ready-to-go  station  combines  many  of  the 
fine  features  that  have  made  the  Clegg  name  famous  in  VHF  ham  circles  for  years  plus  re- 
finements to  make  2  meter  AM  phone  operation  more  interesting  and  challenging.  It  is  realistic- 
ally priced  —  your  distributor  will  have  complete  information. 

Amateur   Net   $239,50 

Features 


RECEIVER 

1.  Triple  conversion 

2.  Crystal  lattice  filter  providing  selectivity  of 
^bout  10  KC  at  6  db  and  less  than  16  KC  at 
50  db 

3.  Freedom  from  spurious  response,  IF  leak 
through  and  images 

4.  Panel  Meter  doubles  as  calibrated  S  Meter 
on  receiver  and  "relative  output"  meter  for 
transmitter  tune  up 

5.  Full  143,8  MC  to  143,2  MC  coverage  with 
calibrated  tuning  dial 

6.  Squelch 

7.  Excellent  AGC  performance 

8.  NUVISTOR  RF  stage  and  low  noise  first  mixer 
provides  .25  /*v  sensitivity  (6  db  $  +  N  to  N) 

9.  3  watts  audio  output  available  with  self  con- 
tained high  efficiency  speaker  for  operation 
in  high  ambient  noise  associated  with  mo- 
bile operation 

10.  Effective  Automatic  NOISE  LIMITER 


TRANSMITTER 

L  Broadband  exciter  stages  to  simplify  rapid 
QSY 

2.  High  efficiency  straight  through  final  ampli- 
fier with  crystal  controlled  18  WATT  input 

3*  High  level  plate  and  screen  modulation  for 
typical  Cfegg  "HIGH  TALK  POWER"  perform- 
ance 

4,  PUSH  TO  TALK  with  provisions  to  switch  ex- 
ternal LINEAR  and  VFO 

5.  TRANSMITTER  frequency  SPOTTING  SWITCH 

6.  Self  contained  universal  solid  state  power 
supply  for  115  volts  AC  and  12  volts  DC 

7,  Tube  line-up 


6CW4 

RF  Amplifier 

6AQ5 

Rcvr  Audio/ 

6KE8 

Tripler/lst 

Xmtr  Modulator 

Mixer 
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Transmitter 

6EJ7 

2nd  Mixer 
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68A6 

10,7me   IF 
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Osc/Trrpler 
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3rd  Mixer 
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72mc  Amplifier 
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456kc  Amplifier 
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AF  Amplifier 

Sanders,  Inc 


Martinsville  Rood   (Liberty  Corner),  Millington,  New  Jersey 
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Photo    2 — Bottom    view    of     the    amplifier 
showing    the    plate    line    and    power    supply. 

any  but  laboratory  conditions.  But  indica- 
tions are  that  the  preamp  will  perform  in  the 
4  db  or  less  region  easily.  Such  noise  figures 
will  provide  a  dramatic  difference  in  most 
converters.  The  "before  and  after"  photos  of 
the  ATV  picture  pretty  much  speak  for  them- 
selves. The  converter  used  in  the  pictures 
was  a  IN 82  crystal  set  with  a  4 17 A  if  ampli- 
fier. 

Comments 

One  problem  encountered  in  a  project  of 
this  sort  is  that,  outside  of  the  power  supply 
components,  most  of  the  parts  and  materials 
are  not  exactly  "over  the  counter  items"  at 
most  parts  houses.  However,  most  are  readily 
obtained  with  a  little  digging. 

The  various  sizes  of  brass  tubing  are  stock 
items  in  most  hobby  shops.  The  brass  sheet 
stock  can  be  picked  up  at  almost  any  sheet 
metal  shop. 

The  2  x  40  nut  so  nonchalantly  mentioned 
earlier  is  a  bit  tougher  nut  to  crack  (ugh!). 
Apparently  such  nuts  exist,  though  they  have 
defied  my  persistent  efforts  to  locate  a  quan- 
tity source.  If  you  encounter  similar  difficulty 
there  are  several  ways  to  circumvent  this 
problem. 

As  previously  mentioned,  416Bs  are  com- 
monly used  in  telephone  microwave  gear.  The 
various  multiplier,  mixer,  and  "trans  amp" 
cavities  in  which  they  are  used  may  be  butch- 
ered to  provide  a  plate  with  the  appropriate 
1 1 »      d . 

Canvassing  of  the  local  machine  shops  re- 
vealed a  couple  who  were  willing  to  machine 
the  thread  in  a  piece  of  3/32  or  so  sheet  stock 


with   a   lathe.   The  price   quoted   was    about 
13.00, 

The  jam  nut  used  on  the  10-32  screw- 
tuning  capacitor  was  made  by  drilling  out 
and  taping  a  piece  of  the  teflon  dielectric 
used  in  teflon  insulated  coax, 

The  teflon  tape  was  also  obtained  from 
teflon  coax.  It  is  used  as  a  protective  wrap 
between  the  outer  conductor  and  the  outer 
jacket. 


Photo  3 — Close  up  of  the  cathode  box,  with 
tube  removed,  details  of  input  circuit. 

The  416Bs  themselves  have  turned  up  on 
the  surplus  market,  but  even  so  are  rather 
expensive,  416Bs  (and  416As  which  may  also 
be  used)  that  have  been  removed  from  3  kmc 
service  often  work  quite  well  at  432  mc  and 
it  has  been  my  experience  that  such  tubes  can 
be  located  with  a  little  prudent  snooping— 
generally  at  no  cost  at  aU. 

Most  serious  UHFers,  whether  AM,  CW, 
SSB,  RTTY  or  TV?  will  find  this  preamp  more 
than  worth  the  thnef  smashed  thumbs,  burned 
fingers  and  minimal  financial  outlay  required. 

Many  thanks  to  Joe  WA6CQL  whose  assist- 
ance was  invaluable  in  the  preparation  of 
this  article. 

Note:  You  can  improve  the  noise  figure  by 
at  least  a  db  by  increasing  the  plate  voltage 
to  250  and  running  a  blower  on  the  tube.  This 
results  in  higher  gain,  lower  noise,  and  short 
tube  life, 

. .  .  K6MIO 


~t&&lJtAL  "BALUN"  FED  INVERTED  "V"  ANTENNA  KITS 

SIMPLE-TO-INSTALL,  HI-PERFORMANCE  ANTENNA  SYSTEMS: 


1  KW   P.E.P.   Mono-Band    Kit  ,  .  .  1KMB1V/81K  .  .  .  $16.95* 

2  KW  P.E.P,   Mono-Band    Kit .  .  .  2KMB1V/81K  .  .  -  $21,00* 

*KIt  comprises,  encapsulated,  ''flaluiV'  copperweld,  insulators, 
plus  installation  and  adjustment  instructions  for  any  Mono- 
band  80  thru  10  Meters.  Also  available  2P  3,  4,  5  Band  Models, 
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A  COMPLETELY  HEW. . . 

GENERAL  PURPOSE 

COMMUNICATIONS  RECEIVER 


cw 


CW  •  AM  •  AME*  •  SSB  •  ISB  .  FSK  •  FAX 


6db   NOISE   FIGURE 

BETTER  THAN   1    MICROVOLT 

SENSITIVITY 
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Selectable  IF  bandpass  up  to  15  kc  as  well  as  front  panel  selection  of  a 
product  detector  or  a  conventional  detector  allows  reception  of  the  above 
modes,  (Adapters  required  for  processing  of  ISB,  FSK  and  FAX  signals.) 

Built-in  buffer  amplifiers  permit  control  of  the  oscillators  in  a  pair  of 
these  receivers  from  Model  TRX-1  stabilized  crystal  oscillator  to  provide 
high  stability  diversity  reception. 

This  general  purpose  receiver  fulfills  almost  all  of  today's  communica- 
tion requirements  from  ,54  to  32  mcs.  Special  bandspread  dials  offer  ease 
in  tuning  on  ham  bands,  international  broadcast  bands  with  a  third  op- 
tional dial  for  general  tuning  purposes. 

Other  options  offered  include  rack,  cabinet  and  slide  mounted  models. 
Write  for  Bulletin  3006. 

*AME-     AM    EQUIVALENT 

^THE    TECHNICAL    MATERIEL    CORPORATION 

AMARONECK,    NEW    YORK 


CV-T^1  *<&    a**&  Subsidiaries 

MUN  OTTAWA,  CANADA 


•       ALEXANDRIA,  VIRGINIA       •        GARLAND,  TEXAS       •       OXNARD,  CALIFORNIA 
SAN  LUfS  OBISPO,  CALIFORNIA       »        LUZERN,  SWITZERLAND        •        P0MPAN0  BEACH,  FLORIDA 


Surplus  and  Junk  Box  Special 


Jim  Kyle  K5JKX 
1236  N.  E.  44th  St. 
Oklahoma  City,  Okla 


The  SJS  Receiver 


Part  2 


In  the  preceding  article.  Sept  64,  page  34, 
1  described  the  overall  approach  and  configura- 
tion used  in  the  SJS  receiver,  with  detailed 
instructions  on  the  tuner/audio  unit  which  is 
the  heart  of  the  rig. 

Now,  we're  ready  to  proceed  with  the  inter- 
mediate converter.  This,  as  its  name  implies, 
is  a  fixed -tuned  converter  which  converts  the 
7-8.05  mc  frequency  range  down  to  the  190- 
550  ke  range  which  the  tuner  audio  unit  will 
accept. 

Like  the  tuner /audio  unit,  the  intermediate 
converter  is  built  into  a  3&  inch  relay  rank 
panel  It  includes  a  power  supply  hefty  enough 
to  power  all  five  outboard  converters,  and 
switching  which  connects  the  proper  outboard 
converter  to  the  input  and  also  energizes  that 
converter. 

The  intermediate  converter  itself  includes 
three  tubes.  A  6BJ6  is  used  as  a  grounded- 
grid  rf  amplifier  while  two  12AT7*s  serve  as 
respectively,  mixer  and  oscillator/output  cou- 
pler. The  rf  stage  is  operated  grounded-grid 
mainly  to  preserve  a  low  input  impedance  over 


190-550  kc  tuner 


a  wide  frequency  range,  thus  minimizing  the 
number  of  tuning  adjustments  required. 

The  plate  circuit  of  the  rf  stage  and  the 
grid  circuit  of  the  mixer  comprise  a  tunable 
band-pass  circuit  which  operates  just  like  an 
antenna  trimmer  to  peak  the  desired  input 
signal  This  circuit  also  rejects  images,  keeping 
the  overall  image  ratio  of  the  SJS  at  least  as 
good  as  that  of  most  commercial  multi-conver- 
sion receivers. 

The  mixer  uses  the  "like  new"  circuit  de- 
scribed in  these  pages  some  time  ago.  The 
object  was  to  minimize  receiver  noise  since  it 
was  felt  that  listener  fatigue  would  be  mini- 
mized if  receiver  noise  were  kept  as  low  as 
possible  through  all  stages. 

The  oscillator  is  a  conventional  Pierce  crys- 
tal circuit,  with  low  plate  voltage  to  minimize 
spurious  responses.  The  other  hall  of  this 
12AT7  was  originally  intended  to  drive  an  S- 
meter,  but  was  used  as  a  cathode  follower  to 
couple  the  mixer  output  to  the  line  to  the 
tuner/audio  unit  when  this  hue  appeared  to  be 
contributing  some  birdies  because  of  high  im- 
pedence  pickup  The  lack  of  an  S -meter  has 
never  hurt  operation  in  the  six  months  this 
receiver  has  been  in  use! 

The  circuit  is  extremely  straightforward^  with 
the  possible  exception  of  the  band-pass  cou- 
pler. Fig,  1  shows  all  wiring  except  the  filament 
line.  All  filaments  are  connected  in  parallel, 
with  one  side  grounded  and  a  single  wire 
running   along  the   chassis   to   make  the  bus* 

Ready  to  build  it?  Let's  go! 

Start  by  gathering  together  your  tube  sock- 
ets, tools,  and  a  5  X  3  X  17  inch  chassis.  If 
you  use  the  same  type  of  transformer  I  did, 
you  can  follow  the  layout  (Fig,  2  and  3) 
exactly;  if  you  raid  the  junkbox  for  a  suitable 
unit,  position  it  in  the  same  area  and  find 
your  own  mounting  hole  positions.  Then  drill 
and  punch  all  other  holes,  and  de-burr  them. 

Second  step  is  to  mount  all  tube  sockets, 
the  transformer,  and  the  converter-power-out- 
put sockets.  I  used  single-hole  mounting  phono 
jacks  for  the  rf  input  and  output  connections, 
but  you  can  use  anything  you  like  which  will 
fit   into   the   space.   Whatever  you   use,   they 
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should  be  mounted  at  this  stage  also, 

Now  wire  the  filament  lines  and  the  power- 
supply  circuits*  Temporarily  mount  the  power 
switch  and  the  pilot  bulb  on  the  front  side 
of  the  chassis  while  connecting  them  into  the 
wiring.  When  this  much  of  the  wiring  is  com- 
plete, plug  in  all  tubes  except  the  5Y3  and  see 
if  they  light  when  power  is  applied.  Turn 
off  power,  measure  resistance  from  the  5Y3 
filament  to  ground,  and  if  it  is  not  less  than 
455000  ohms  (total  value  of  the  bleeder  resis- 
tors) after  the  initial  charging  surge  through 
the  filter  capacitors,  plug  in  the  5Y3  and  re- 
apply power.  Measure  power  supply  output 
voltage  at  the  top  of  the  bleeder;  it  should  be 
between  250  and  300  volts  without  additional 
loading.  Plug  in  the  OA2  regulator  tube  and 
measure  voltage  at  the  junction  of  the  two 
20K  resistors  in  the  bleeder  string;  it  should 
be  75. 

At  this  point  remove  power,  wait  a  few 
minutes  to  let  the  capacitors  discharge,  and 
take  out  the  tubes  so  they  won't  be  damaged. 
Now,  wire  the  power-distribution  circuits, 
and  all  connections  to  the  tube  sockets  (make 
the  tube-socket  end  of  the  connections  to  the 
band-pass  tuner  and  the  bands  witch  by  using 
short  chunks  of  solid  hookup  wire.  You  won't 
have  much  room  to  make  the  connections  after 
installing  the  switches  and  capacitors!). 

Next  step  is  to  pre-wire  the  band-pass  cou- 
pler. I  used  a  small  surplus  dual  35  mmfd 
variable  made  by  Car  dwell,  with  270  mmfd 
silver  micas  padding  each  section  for  band- 
spread,  However,  you  can  eliminate  the  four 
extra  padders  by  using  a  larger  variable  (say 
about  100  mmfd  per  section)  if  you  can  find 
one  in  your  junkbox  which  can  squeeze  into 
the  space,  In  this  case,  you  would  want  the 
padders  to  be  about  220  mmfd  instead  of  270. 
Total  capacitance  required  to  hit  7.0  mc  with 
the  specified  coil  is  about  330  mmfd,  not 
counting  the  strays. 

The  coils  of  the  band-pass  coupler  are  made 
from  a  single  length  of  %  inch  diameter,  16- 
tums-per-inch  prewound  stock  (Airdux  516). 
Six  turns  are  removed  in  the  middle  of  the 
piece,  and  turns  are  removed  from  each  end 
to  leave  14  turns  on  each  coil.  The  six  turns 
removed  space  the  coils  properly  for  about 
a  100  kc  band-pass,  thus  minimizing  the  need 
to  repeak  the  circuit  when  tuning  over  a  limit- 
ed range. 

Since  the  quarters  are  a  bit  tight  for  wiring 
the  whole  coupler  inside  the  chassis,  I  pre- 
wired the  fixed  padder  capacitors  and  the  coil 
set  to  the  variable  capacitor.  The  outside  ends 
of  the  two  coils  go  to  the  stator  plates  of  the 
capacitor-  The  inside  end  of  the  rear  coil  goas 
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directly  to  ground,  while  the  adjacent  end  of 
the  front  coil  is  bypassed  with  a  ,001  mfd 
disc  ceramic  capacitor.  The  2700  ohm  de- 
coupling resistor  is  connected  to  the  bypass 
point  with  the  shortest  possible  leads. 

Next,  the  capacitor  and  associated  compo- 
nents are  angled  into  the  chassis  and  bolted 
clown.  Be  sure  the  capacitor  rotor  is  properly 
grounded  at  both  ends-  a  puzzling  parasitic 
showed  up  here  until  this  was  double-checked 
and  corrected.  The  front  sfcator  connects  di- 
rectly to  the  plate  (pin  5)  of  the  6BJ6,  while 
the  rear  stator  connects  to  pin  7  (signal  grid) 
of  the  12AT7  mixer. 

If  you  are  using  the  switched  padders  shown 
on  the  schematic,  run  direct  leads  from  the 
two  stators  to  appropriate  wiper  contacts  on 
the  bandswitch  (which  must  be  mounted  for 
this).  If  you  use  a  wide-range  variable  and 
eliminate  these  padders,  the  bandswitch  need 
not  be  mounted  yet. 

Connect  a  coax  cable  from  the  cathode 
capacitor's  free  end  (at  the  6BJ6)  to  the  con- 
verter switch  arm.  This  cable  should  be  dressed 
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around  the  inside  of  the  chassis  and  should 
be  grounded  at  each  end  to  prevent  any  stray 
pickup.  Now  cut  a  set  of  coax  cables  to  reach 
from  the  appropriate  switch  points  to  the  cor- 
responding "input"  connectors  on  the  back 
panel,  connect  them,  and  solder  to  the  con- 
verter switch.  Again,  ground  the  shields  at  each 
end.  While  you^re  at  it,  inn  the  leads  from  the 
150  volt  and  250  volt  sources  to  the  wipers  of 
the  converter  switch,  and  from  the  correspond- 
ing switch  points  to  the  appropriate  converter 
power  jacks  at  the  rear.  The  converter  filament 
wiring  should  be  checked  also,  to  make  sure 
it  wasn't  overlooked  when  the  other  filament 
lines  were  run. 

You'll  notice  that  no  crystal  sockets 
are  shown.  To  minimize  space  requirements,  I 
soldered  short  leads  to  the  pins  of  the  three 
oscillator  crystals  and  connected  them  directly 
to  the  proper  switch  points  on  the  bandswitch. 
If  this  bothers  you,  you  can  make  up  small 
metal  brackets  to  hold  crystal  sockets.  In  either 
event,  connect  the  6800  kc  rock  so  that  it  is 
in  the  circuit  on  position  1,  the  7150  kc  crys- 
tal for  position  2,  and  the  7500  kc  one  for 
position  3— and  the  bandswitch  wiring  is  com- 
plete. Double-check  to  make  certain  you 
haven*t  omitted  any  connections,  and  fire  up. 

With  the  tubes  drawing  current*  voltage  at 
the  mid-point  of  the  bleeder  resistor  should 
drop  to  approximately  50,  with  150  still  pre- 
sent at  the  top  of  the  VR  tube. 

Alignment  is  simplicity  itself.  Set  the  band- 
switch  to  position  1  and  connect  the  intermedi- 
ate converter's  output  to  a  tuner  capable  of 
reaching  200  kc  (such  as  the  tuner  half  of  the 
SJS) .  Feed  in  a  7  mc  signal.  You  may  have  to 
tune  around  a  bit  to  find  it  since  the  6800  kc 
crystal  may  not  be  on  exactly  6800  kc,  (my 
unit  was  approximately  9  kc  low).  When  you 
have  the  signal  located,  turn  the  peaking  con- 
trol fully  counter-clockwise  and  adjust  the  ap- 
propriate switched  p  adder  capacitors  for  a 
peak* 

Now  change  die  input  signal  frequency  to 
7350  kc  and  the  bandswitch  to  position  2.  Ad- 
just the  other  pair  of  switched  padders  for  a 
peak* 

Finally,  raise  the  input  signal  to  7700  kc 
and  turn  the  bandswitch  to  position  3.  See  if 
you  can  peak  the  signal  with  the  peaking  con- 
trol near  the  full  counter-clockwise  position.  If 
you  can,  alignment  is  finished. 

If  you  are  using  the  bigger-capacitor,  no- 
switched-padders  approach,  simply  make  sure 
you  can  reach  a  peak  on  a  7  mc  signal  near  full 
counter-clockwise  and  on  an  8.05  mc  signal 
near  minimum  capacity.  If  you  can't  cover  the 
whole  range,  you  need  to  use  a  smaller  fixed 
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padder  and  remove  a  turn  or  two  from  the 
hot  (outside)  end  of  each  coil;  if  range  is 
excessive,  you  can  add  fixed  padding  capaci- 
tance until  7  mc  is  at  the  full-capacity  position 
of  the  variable* 

Since  the  input  impedance  of  this  converter 
is  approximately  100  ohmss  don't  expect  it  to 
perform  well  on  7  me  without  an  outboard  rf 
amplifier  unless  you  feed  it  with  a  carefully 
matched,  resonant  antenna.  However,  it  shows 
moderate  performance  when  fed  with  a  ran- 
dom length  of  wire!  With  any  type  of  match- 
ing device  at  all  ahead  of  it,  performance  is 
excellent. 

And  in  the  role  for  which  it  was  designed— 
matching  a  VHF  converter  to  the  low-frequen- 
cy tunable  if  strip,  its  performance  is  nothing 
short  of  sensational. 

A  word  on  operating  procedure  to  minimize 
images.  Since  the  band-pass  coupler  provides 
the  only  7  mc  selectivity,  and  the  image  fre- 
quencies range  from  400  to  1100  kc  below  the 
desired  frequencies,  you  may  occasionally  find 
one.  However,  if  you  calibrate  the  peaking  con- 
trol (or  even  keep  in  mind  what  its  approxi- 
mate position  should  be  for  a  given  signal  fre- 
quency), you  can  readily  determine  whether 
the  signal  you  are  getting  is  a  true  signal  or  an 
image.  I  find,  for  instance,  that  with  the  tuner 
set  for  an  incoming  signal  at  7200  kc  but  with 
the  peaking  control  on  the  intermediate  con- 
verter set  around  7  mc,  I  can  easily  copy  a  ship- 
board CW  station  operating  somewhere  around 
6400  kc.  However,  when  the  peaking  control 
is  swung  up  into  the  proper  position  for  7200 
kc,  not  a  whisper  of  the  shipboard  station 
comes  through. 

You  may  also,  on  occasion,  run  into  a  secon- 
dary image  from  strong  signals  170  kc  higher 
than  the  frequency  you  desire.  This  is  an  image 
problem  in  the  tuner— but  again,  the  peak- 
ing control  can  wipe  it  out.  I  frequently  copy 
some  of  the  local  kilowatts  (operating  on  50,- 
250  mc)  at  an  apparent  frequency  of  50.080. 
To  do  this,  I  must  have  the  peaking  control 
set  at  about  7.250  mc  so  that  the  full  signal 
hits  the  tuner.  If  I  move  the  peaking  down  to 
7080  kc,  the  image  goes  away, 

So  there  you  have  it— the  Surplus  and 
Junkbox  Special,  If s  no  'ultimate"  receiver  by 
any  means  —  IVe  been  doodling  designs  for  an- 
other one  since  before  this  one  was  built,  How- 
ever, as  I  said  to  start  with>  it's  inexpensive  and 
it  does  perform  well.  For  more  than  six  months 
it's  been  the  sole  receiver  at  K5JKX,  and  in 
that  time  (with  good  converters  ahead  of  it) 
has  never  failed  to  copy  any  signal  audible  on 
similar  antenna  systems  in  this  vicinity!  More 
than  that,  I  can't  ask—especially  when  the 
cost  is  next  to  nothing  I  ,   .  .  K5JKX 
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2-150 


Glenn   Camp   K6LOP 
10360  San  Antonio  Ave. 
South  Gate,  Calif. 


The  introduction  of  VHF  SSB  has  created 
new  interest  in  the  bands  above  30  mc.  It's 
all  too  easy  to  get  up  there  and  quack  with 
the  best  of  them  if  you  have  a  low  frequency 
transmitter  or  transceiver.  Even  if  vou  don't, 
a  trip  to  the  local  ham  store  will  show  tables 
full  of  the  older  SSB  gear  at  a  fraction  of 
their  new  cost.  Having  a  Gonset  GSB-100  I 
decided  to  take  one  step  forward.  Being  in- 
trinsically lazy  I  always  look  to  commercial 
gear. 

Hie  P&H  2-150  is  essentially  a  linear  mix- 
ing device  followed  by  a  linear  rf  amplifier; 
mixing  from  20  meters  for  a  signal  in  the 
2  meter  VHF  band.  All  of  the  features  of 
your  20  meter  gear  may  be  had  at  2  meters: 
crystal  or  VFO  control,  VOX  or  PTT,  AM 
CW  USB  LSB,  with  similar  stability.  Two 
meter  frequency  coverage  will  be  the  same 
as  the  20  meter  exciter  without  changing 
mixing  crystals*  More  on  this  later. 

A  6EA8  is  used  as  a  high  stability  oscillator 
and  tripler,  and  will  operate  on  any  frequency 
from  130.0  mc  to  133.5  inc.  This  will  permit 
operation  in  any  segment  of  the  2  meter  band. 
My  unit  was  supplied  with  a  43.333  mc  crys- 
tal (X3  =  130  mc)  for  operation  from  144.0 
to  144,6  (with  GSB-100).  I  changed  this  to 
43,666  mc  and  realigned  the  unit  to  145  mc 
as  most  of  the  SSB  stations  are  above  145 
mc  in  this  part  of  the  country,  operating  up- 
per SB. 

The  oscillator  signal  is  available  at  an  RCA 
phono  jack  on  the  rear  of  the  chassis  permit- 
ting the  same  oscillator  to  be  used  for  a 
receiving  converter.  The  design  is  thus  sim- 
plified and  you  have  correct  correlation  be- 
tween transmitter  and  receiver  calibration.  This 
is  quite  valuable  when  using  a  transceiver. 

The  130  mc  signal  is  link  coupled  to  the 
push-pull  grids  of  a  6360  balanced  mixer 
stage.  By  adjusting  the  injection  and  grid 
bias,  compensation  is  made  for  small  varia- 
tions in  exciter  output. 


Exciters  with  outputs  of  5  to  25  watts  will 
drive  the  unit  to  full  power.  A  switcbable  (in 
or  out)  internal  Pi-section  pad  is  used  to 
attenuate  the  signal  from  the  popular  100 
watt  class  exciters.  Also  supplied  is  a  large 
3  db  pad  for  AM  operation  and  to  correct 
for  large  differences  in  power  levels. 

Due  to  passive-screen  single-ended  injec- 
tion, no  tuning  of  the  20  meter  input  is 
required  and  superior  mixing  product  attenua- 
tion is  more  easily  obtained. 

Following  the  6360  mixer  is  a  second  6360 
used  as  a  class  A  buffer  amplifier.  Mutual 
coupling  between  the  buffer  input  and  output 
circuits  is  minimized  by  shielding  and  iso- 
lation. The  buffer  plate  circuit  is  overcoupled 
for  further  simplicity  of  operation,  to  the 
7854  grid  circuit.  This  tube  operates  class 
AB-1  as  the  final  amplifier  with  efficiency  up 
to  60%.  The  7854  is  an  Amperex  twin  tetrode, 
designed  for  linear  amplifier  service  at  VHF 
frequencies.  The  high  level  rf  amplifier  circuit 
is  completely  shielded  within  the  15"  wide  X 
9"  high  X  ll!a"  deep  cabinet,  with  a  cooling 
fan  for  the  tube  envelope  and  push-pull  plate 
tank  circuit. 

The  rf  output  passes  through  a  harmonic 
filter  to  the  antenna  connector.  It  is  sampled, 
detected,  and  filtered  for  relative  rf  output 
readings  used  in  tune-up.  Switchable  meter- 
ing is  provided  for  the  PA  grid  current,  PA 
plate  current  and  relative  output.  The  meter 
scale  is  calibrated  accordingly. 

The  built-in  power  supply  provides  all  volt- 
ages for  converter  operation.  Separate  high 
voltage,  low  voltage,  and  bias  supply;  all 
are  separately  filtered.  The  PA  screen  voltage 
and  oscillator  voltage  is  regulated.  The  mixer 
and  PA  bias  voltages  are  variable  by  pots  at 
the  rear  of  the  chassis.  Also  at  the  rear  of  the 
chassis  is  a  terminal  strip  for  PA  cutoff  bias 
which  is  shorted  on  transmit.  This  must  be 
open    on    receive    because    the    diode    noise, 
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generated  by  the  electron  flow  through  the 
7S54  under  the  static  current  conditions  of 
50  ma,  can  be  heard  in  the  receiver.  I  used 
the  external  switch  of  a  coax  relay  with  a 
SPST  switch  in  parallel  for  spotting  with  the 
exciter.  The  parallel  switch  is  not  necessary  if 
you  are  tuning  14  mc  on  the  receiver. 

Tuning  and  loading  is  the  same  as  for  any 
class  AB-1  linear  amplifier  used  on  the  low 
frequency  bands.  It  should  be  operated  into  a 
load  with  a  low  of  SWR  as  possible.  Retiming 
of  the  converter  is  normally  not  necessary 
unless  large  frequency  excursions  are  made. 

Input  and  output  impedance  is  50  to  70 
ohms.  Plate  power  input  to  the  final  amplifier 
is  175  watts  PEP  SSB,  165  watts  CW,  and 
90  watts  linear  AM, 

Construction  is  heavy  duty  throughout  Lib- 
eral use  of  inter-stage  shielding  below  chassis, 
and  better  than  average  wiring  technique  is 
employed.  The  chassis  is  copper  plated  steel. 
All  parts  are  arranged  to  minimize  any  diffi- 
culty in  trouble  shooting f  should  the  need 
arise.  After  long  hours  of  operating,  the  cabi- 
net is  only  a  few  degrees  above  ambient  due 
to  the  200  cu  ft /per  min*  of  air  flow  from  the 
cooling  fan. 

At  first  glance  the  instruction  manual  looks 
a  little  thin.  True,  it  is  not  artistic,  but  it  does 
contain  the  theory  of  operation,  interconnec- 
tion diagrams  for  high  and  low  power  trans- 
mitters and  transceivers,  alignment  instruc- 
tions, mixing  frequency  crystal  chart,  and  in- 
stallation and  operation  instructions*  It  should 
pose  no  problem  to  those  familiar  with  SSB 
gear  and  linear  amplifiers. 

Also  available  is  the  model  6- 150  for  6 
meters.  It  is  essentially  the  same  as  the  2 
meter  modd  but  has  a  different  tube  line-up. 

By  now  you  are  probably  saying  "OK  so 
the  thing  works,  why  do  I  need  SSB  to  work 
my  buddy  Joe  across  town?"  The  answer  is 
that  you  don't,  if  you  are  only  interested  in 
working  Joe  across  town,  but  if  you  like  to 
try  something  new,  make  new  friends  and 
still  keep  the  old  ones  on  AM,  give  tliis  a  try. 
All  of  the  advantages  of  SSB  at  the  lower 
frequencies  are  there.  I  have  increased  my 
range  many  times  over  my  old  65  watt  AM 
rig,  using  the  same  antenna  (8  element  yagi) 
and  receiver.  True,  SSB  contacts  are  rather 
far  apart,  but  when  you  do  make  one  most  of 
the  time  they  turn  into  round-tables.  With 
modern  VOX  this  is  just  the  thing  for  a  DX 
rag-chew.  Can  you  remember  the  days  when 
you  were  one  of  a  handful  of  SSB  stations, 
operating  an  all  AM  band,  and  the  good  dis- 
cussions? 

.  (  ,  K6LOP 


send   for    NEW   FREE 

CRYSTAL  CATALOG 

with  NEW  TRANSISTOR 

OSCILLATOR  CIRCUITS 


N 


■\ 


BIG  MODERN   PLANTS 
TO  SERVE  YOU  BETTER 

2  in  Fort  Myers  1   in  Los  Angeles 


HERMETICALLY  SEALED 
PRECISION  GROUND 

CUSTOM-MADE 
NON-OVEN  CRYSTALS 

Top  performance  assured  with  quality  con- 
trolled throughout  manufacture.  Gold  or  silver 
plating  acts  as  electrodes.  Crystals  are  spring 
mounted  and  sealed  under  vacuum  or  filled 
with  inert  gas.  Very  higrh  frequency  stability. 
Max.  current  capacity  is  10  milliwatts — 5  for 
overtone  type.  Conformity  to  military  specifi- 
cations  guranteed. 

1000KC   to    1600KC    (Fund.  Freq.) ..„,,,„ 

Prtces    on   Request 

1601  KC   to  2000KC    (Fund.  Freq.) $5.00  ea. 

2001  KC  to  2500KC   (Fund.  Freq.)   .. 4.00  ea* 

2501  KC  to  5000KC    (Fund.  Freq.)    3.50  ea. 

500 1KC  to  7000KC    (Fund.  Freq.) 3.90  ea, 

7001  KC  to  10,000KC  (Fund,  Freq.)  „„  3.25  ea, 
10t00lKC  to  I5,O00KC  (Fund.  Freq.)  3.75  ea. 
15MC  to  20MC   (Fund.  Freq,)   5.00  ea. 

OVERTONE  CRYSTALS 

15MC   to  30MC   Third   Overtone $3.85  ea. 

30MC    to  40MC   Third   Overtone „  4,10  ea. 

40MC  to  G5MC  Third  or  Fifth  Overtone  4.50  ea. 
65MC    to   100MC    Fifth   Overtone 6.00  ea, 

DRAKE   2-B    Receiver  Crystals   _$4,00 

(All    Channels — Order   by    Freq.) 

OVEN-TYPE  CRYSTALS 

For  Motorola,   GE,   Gonset,   Bertdix,  etc. 

Add  $2.00  per  crystal  to  above  prices 

SUB-MINIATURE    PRICES    slightly    higher 

CITIZEN    BAND    Class    "D"   Crystals   ___  $2,95 

Over  50,000  CB  crystals  in  stock  for  all  sets 
and  channels,  both  HC6/U  and  miniature  types. 
To  insure  proper  correlation  and  correct  freq. 
operation,  order  by  manufacturer  model  num- 
ber  and   channel, 


NOW  ...  48  HOUR  SHIPMENT 


ALL  TEXAS  CRYSTALS  are  made  to  exacting 
specifications,  quality  checked,  and  uncondi- 
tionally   guaranteed  I 

Send  for  new  Citizen  Band  Crystal  Inter- 
changeability  Chart  with  Texas  Crystals 
Code  System. 

ORDER  FROM  CL05ER  PLANT 


DEPT.   73-10 
1000    Crystal    Drive 
FORT  MYERS,  FLORDA 
Phone  813  WE  6-2109 

AND 
4117  W.  Jefferson   Blvd. 
LOS  ANGELES,  CALIF, 
Phone    213-731-2258 
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The  432'er 


Transmitter  RF  Section 


Bill    Hoisington    K1CLL 
S3  Bellevue  Ave. 
Melrose,    Mass. 


Philosophy 

If  you  are  only  interested  in  construction, 
skip  these  paragraphs.  But  I  assure  you,  there's 
plenty  of  meat  here  for  anyone  seriously  inter- 
ested in  the  amateur  UHF  art,  Or  perhaps  it 
should  be  the  art  of  being  a  UHF  amateur? 

The  name  "432'er"  has  several  implications. 
The  famous  "TWO'ER"— low  cost,  running 
about  a  watt  or  so  out,  with  an  SR  receiver- 
has  provided  me  with  lots  of  contacts.  Not  my 
Two'er  though.  I  never  had  one.  Being  a  con- 
firmed 2  meter  man  since  1946,  and  2K  meters 
before  that  (and  5  meters  before  that)  I 
graduated  up  to  a  Johnson  6N2  years  ago.  But 
loads  of  Two'ers  are  on  the  air— immediately 
identifiable  as  a  rule  by  that  characteristic 
downward  modulation.  I  even  worked  a  VE1 
who  was  using  a  2'er  in  St  Johns,  New  Bruns- 
wick from  here  in  Melrose,  Mass,  Elevation 
only  100  feet.  Granted,  he  was  using  an  11  over 
11  beam. 

So  the  432>er  tends  to  be  low  cost  if  you 
build  it  yourself.  You  may  only  have  to  buy  a 
few  $1  or  $2  tubes  plus  a  few  $4  2C39's,  if 
you  have  a  good  UHF  junk  box,  Reminds  me 
of  the  two  Hoboes:  "If  we  had  some  eggs,  we 
could  have  some  ham  and  eggs,  if  we  had 
some  ham."  I  will  try  and  add  up  a  possible 
total  Later. 

Receiver,  This  is  working  FB.  Not  a  super- 
regenerative.  It's  a  super-he t  with  a  few  $1 
tubes  and  at  least  2  frequency  conversions. 

Beam.  A  14  element  job,  to  start  with.  Nearly 
20  db  gain.  Works  great  also* 


Transmitter.  Stop  right  here.  This  is  the 
end  of  the  road.  Like  when  you  are  going 
mountain  topping  on  a  warm  summer's  day, 
24  element  Yagi  folded  on  the  car  roof,  Geode- 
tic map  of  Newfield,  Me.,  in  your  hand,  and 
that  "road"  winds  up  in  a  barnyard.  A  real 
barnyard,  with  ducks,  Geese,  couple  of  cats, 
more  kids,  and  what  looks  like  the  remains  of 
the  road  wandering  on  up  through  an  alder 
swamp.  If  you  ask  about  the  "road"  youll  get 
blank  stares.  Putting  on  your  more  better  pair 
of  specs  you  note  two  additional  items  on  the 
map.  (1,)  The  road  has  become  a  dotted  line 
at  this  point  (2)  The  date  of  the  map  says 
"Edition  1912."  That's  the  way  you  feel  when 
you  try  to  make  an  "economical"  "easy  to 
build"  transmitter  for  432. 

Don  t  look  in  the  Handbooks  unless  you 
want  to  spend  $20  per  tube,  or  own  a  machine 
shop,  or  both.  You  meet  sentences  like  these: 
"Any  two  meter  rig  with  10  to  20  watts  output 
can  be  used  for  an  exciter,"  or  ,  "two  5894's 
are  used,  one  as  a  tripler  and  one  as  an  ampli- 
fier." $40  right  there.  And  not  any  too  rugged 
at  that.  What  iVe  been  after  is  a  rig  not  too 
much  bigger  than  a  Gonset  Hopefully  less 
dollars  if  store  bought.  One  you  can  use  mobile 
or  mountain  topping.  One  that  you  can  build 
without  that  machine  shop.  The  receiver  is 
OK,  as  stated,  see  73  Mag,  The  transmitter  is 
based  on  the  use  of  (A)  2C39  type  tubes;  (B) 
low  cost  series  tuned  trough-line  cavities  that 
you  can  build  with  tin  snips  and  a  medium  size 
soldering  iron;  (C)  store  bought  tuning  capaci- 
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a  ins  all  new 


...a  totally  new  dimension 
multi-band  antenna  performance 

YEARS   IN  THE  MAKING   There's  no  guesswork  in- 
volved where  Hy-Gain"s  all  new  Hy-Q  Traps  are  concerned. 
They  are  the  product  of  countless  hours  of  research  — 
months  of  field  testing  -weeks  of  exhaustive  and  severe 
environmental  torture.  Now.  on  new  higher  performance 
H\ •-(  i.iin  multi-band  trap  antennas... separate  traps  for 
each  band,  featuring... large  diameter  coils  that  develop 
an  exceptionally  favorable  L/C  ratio  and  very  high  Q 
performance  —  air  dielectric  capacitor  — mechanically 
superior   solid   aluminum    housings... the   most  ad- 
vanced and  unquestionably  the  finest  parallel  reso- 
nant traps  ever  offered  to  the  Amateur. 

NEW  MULTI-BAND  TRAP  ANTENNAS 

New,  Superior  Performance  Thunderbird  Beams 
for  10, 15  and  20  meters... incorporating  new  Hy-Q 
Traps  — new  advanced  design  Beta  Match,  New, 
Improved  Trap  Vertica Is  —  successor  to  Hy-Gain*s 
14AVS,  the  world's  most  popular  Ham  antenna 
...now  featuring  new  Hy-Q  Traps—  new  double- 
grip  mast  bracket  — new  18  ft.  overall  height. 
New,  Improved  Multi-Band  Doublets  — top  per- 
formance Hy-Q  Traps  —  super-strength  alumi- 
num clad  single  strand  steel  wire  elements  — 
famous  Hy-Gain  molded  high  impact cycolac 
plastic  center  and  end  insulators. 

THERE'S  MORE .  -  . 
FREE  16-page  Hy-Gain  HF 

Antenna  Catalog— pictures 
and  specifications  describing 
the  most  complete  total  per- 
formance antenna  line  in 
the  industry.  Write  for 
your  copy  today! 

HY-GAIN  ANTENNA  PRODUCTS  CORP. 

8472  N.E.  Highway  6-Lincoln,  Nebraska 
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tors;  and  (D)  doubling  instead  of  tripling.  The 
results:  (?)  12  to  15  watts  crystal  controlled 
output  on  432,  Stable  as  rock  and  capabilities 
of  upwards  of  25  watts  oaf  put  with  blower  and 
more  de  power.  (And  more  modulator,  too.) 
The  tube  is  rated  at  100  watts  and  is  running 
now  only  around  35  watts  with  400  volts. 

Well  sneak  up  easy  like  on  more  power  later. 
When  I  open  up  a  mine  of  2C39's, 

Transmitter  Tubes 

The  question  of  what  tubes  to  use  is  of 
course  at  the  heart  of  the  whole  432  deal.  Not 
that  there  are  large  numbers  to  chose  from. 
There  aren't.  Let's  look  over  the  few  that  are 
available,  I  originally  considered  and  tried  out 
the  6AN4.  A  nice  clean  little  watt.  Nothing 
to  write  home  about  and  no  margin  for  in- 
crease in  power.  I  also  burned  out  several. 

Next.  The  6360,  A  nice  delicate  little  bottle 
but  not  too  good  on  432,  Lacking  in  reserve 
power  for  use  as  a  doubles  Besides,  it  has  a 
newer  brother,  the  6939,  which  is  capable  of 
5  watts  on  432.  However,  here  again  no  power 
reserve  at  alb  No  possibility  of  graduating  up 
to  the  next  class  of  power.  Not  only  that,  but 
I  have  had  several  talks  with  different  high 
band  (UHF)  mobile  people  who  have  tried 
this  jumpy  little  compact  on  UHF  and  they 
had  to  give  it  up.  Too  touchy  for  production 
use*  You  can  get  one  running,  sure.  But  don't 


rget,  this  432'er  is  being  built  and  designed 
so  that  any  number  of  junior  type  operators  can 
build  up  on  the  first  UHF  band  with  a  good 
assurance  of  success. 

Next  are  the  newer  double  pentodes,  6524, 
.5894,  etc.,  the  modern  versions  of  the  815, 
832,  and  829.  In  the  handbooks  are  a  few 
words  concerning  these  tubes  such  as:  €*A 
two  meter  rig  such  as  a  Gonset  or  similar 
is  generally  available  for  use  as  a  driver/' 
That  does  not  suit  for  a  rig  in  one  box 
with  a  handle  on  it.  These  double  pentodes 
do  work  and  do  put  out  on  432.  So?  The  price: 
$20  or  so  each.  They  also  must  be  used  in  push- 
piill,  and  this  brings  up  something  else.  You 
can't  double  with  them,  Don't  forget  the  fact 
that  the  rf  is  not  referred  back  to  the  cathode. 
It  "floats"  back  and  forth  from  grid  to  grid, 
and  from  plate  to  plate.  That's  OK  for  push- 
pull,  but  not  for  single  ended  work.  Also,  you 
can't  go  on  up  to  1296  at  all. 

The  field  is  getting  narrower  and  narrower, 
as  you  can  easily  see.     There  are  some  beau  I  i- 

T  rf 

ful  ceramic  planar  (fancy  name  for  disc-seal 
lighthouse  tubes)  tubes  but  believe  me,  don't 
even  start  to  look  up  the  price.  If  you 
have  to  mk  the  price  of  such  tubes,  you're  in 
the    wrong   store! 

AJ1  this  leads  up  to  the  good  old  2C39  type 
tubes.    There    are    several    versions,    such    as 
2C39A's  and  B?s,  and  even  some  four-number 


Doublet  216-432  grounded  cathode 
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pair 


SB -3  3 
TRANSCEIVER 

389.50 

SB1-LA  LINEAR 
AMPLIFIER 

279.50 


Please  send  full  information  on  SB1-LA 
Linear  and  SB-33  Transceiver. 


NAME 


NUMBER     STREET 


SB-33/SB1-LA  . . .  diminutive  duo  , , .  four-band  (8040-2045)  SSB 
transceiver/exciter  and  high  power  linear  amplifier,  Bright  state- 
of-the-art  version  of  a  full  thumping  kilowatt.,  .entirely  self 
contained,  including  all  power  supplies. ..in  two  tiny  cabinets! 
The  only  *  'extras"  needed  are  microphone  . . «  antenna  . . .  two 
lineal  feet  of  mounting  space . . .  and  a  strong  desire  for  a  clean- 
cut  big  signal.  And  when  you  look  at  the  photograph  above,  (the 
664  dynamic  does  look  big  in  comparison  to  the  linear  amplifier 
behind  it)  consider  that  the  SB-33  transceiver  on  the  right  also 
includes  an  outstanding  receiver  capable  of  solid-copy  reception 
of  the  DX  that  is  bound  to  be  stirred  up  by  the  KW  signal  from 
your  powerful  pair. 

Aside  from  the  use  of  advanced  solid-state  circuitry  and  tech- 
niques, there  are  at  least  37  other  good  reasons  why  SB-33  can 
be  so  small  and  still  deliver  in  such  a  convincing  manner — 
18  transistors,  18  diodes  and  1  zener  diode!  (The  heavy-duty 
work  is  done  by  two  rugged  PL-500  beam  tetrodes  and  a  I2DQ7 
driver).  The  SB1-LA  linear  uses  6— 6JE6Ts  for  1000  watts -P.E.P. 
on  80-40-20  and  750  watts  Pi.P.  on  15,  achieves  its  small  size 
in  part  by  careful  design  and  by  the  use  of  an  all-solid-state 
voltage-multiplying  power  supply. 

See  these  best  buys  at  your  SBE  distributor— compare  them  fully 
with  anything  else  available,  feature-wise,  price-wise.  (Remem- 
bering that  SB-33  has  4-bands — panel  selectable  sidebands — 
Collins  Mechanical  Filter— built-in  117V  AC  power  supply  and 
loudspeaker,  is  Wz%  11%"W,  10 WU  weighs  15  pounds. 


CITY 


ZONE     STATE 


L 


1 


SIDEBAND  ENGINEERS 

317  Roebling  Rd.  So.  San  Francisco,  Calif. 

An  operation  of  Webster  Manufacturing 


Model  SB2-DCP 
DC  to  AC  INVERTER 
for  SB-33  (only) 
Quiet , ,  .entirely 
solid-state. 


Export  sales:    Raytheon  Company,  international  Sales  &  Services,    Lexington  73,  Massachusetts,  U.S,A 
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6  TURNS 
NO.  14  COPPER 
SPACED  ONE  DIA 
ONE  INCH  LONG 


108  MC 
OUT 


-4  TURNS 

AIR  WOUND 

32TPI       +250- 300V 


250- 300V 

Fig.   1 — Crystal  oscillator  and  doubler 
Note:  ground   doubler  cathode. 

fobs,  and  the  rugged  types  with  \VA  after  the 
numbers,  and  also  some  with  real  fancy  handles 
like  3CX100A5,  3X100A1L  and  so  on.  This  is 
natural  because  of  the  success  of  the  original 
100  watts  at  2500  megacycles*  Some  say  "full 
ratings  at  500  mc"  and  some  say  "full  ratings 
at  2500  mc. '  For  432  they're  all  good.  And 
best  of  all,  there  are  plenty  of  them  surplus— 
both  in  and  out  of  surplus  sets— sometimes  with 
cathode,  grid,  and  plate  connectors,  if  you're 
lucky.  Prices  I   have  paid  have  been   $4  and 
up,    In    most    surplus    Goodie    lists    they    are 
around  $7.  Not  too  bad,  And  that  isn't  all,  by 
any  means.  You  can  operate  them  as  grounded 
cathode  doublers  and  take  full  advantage   of 
their    fantastic    transconductance    of    24,000! 
They  have  no  leads  on  them,  not  even  short 
ones.  Just  surfaces  of  good  conducting  metal. 
In  grounded  cathode  work,  power  can  be  main- 
tained and  even  increased  instead  of  dropping 
down    while    f requeue}'    multiplying    up    into 
UHF.  In  some  handbooks  you  find,  "The  tripler 
has  a  gain  of  one  half."  You  won't  get  far  with 
that  kind  of  operation.  As  you  will  see  in  the 
complete  rf  section,   we  go  up   in   rf   output 
power  as  we  multiply.  You  will  notice  the  fol- 
lowing in  large  commercial  rigs,  like  UHF  Tee 
Vee;  They  reach  around  300  mc,  then  pause 
for  awhile  and  insert  a  straight-through  ampli- 
fier to  bring  the  power  back  up  again,  and  then 
go  on  up.  While  on  tubes,  I  should  mention 
that  plenty  of  cathode  surface  emission  of  elec- 
trons is  one  of  the  reasons  for  the  success  of  the 
2C39  family.  Keep  in  mind  that  Gm  of  24,000. 

Trough -Line,   Series-Tuned,    14   Wave 

Cavities 

By  now  I  have  built  enough  of  these  small 
signal  rf  amplifiers,  mixers,  and  rf  power  ampli- 
fiers with  different  tubes,  to  find  out  that  they 
do  a  fine  job  up  to  around  500  to  600  mega- 
cycles, or  432  and  to  spare.  Using  easily  cut 


and  soldered  copper-clad  bakelite,  with  per- 
haps one  wall  of  thin  brass  where  connections 
are  made  on  Beth  sides  and  a  50  mmfd  tuning 
capacitor,  you  get  20  db  gain  on  reception, 
good  filter  action,  and  plenty  of  watts  out  on 
transmission.  Reasonable  size,  too,  2  inches 
high,  3  inches  wide,  4  inches  deep.  That's 
about  it.  This  transmitter  rf  section  appears  to 
be  a  "break-through"  for  the  amateur  UHF 
art.  Comments  appreciated. 

Circuit 

Crystal-oscillator  doubler.   A  54   megacycle 
crystal  and  a  6CL6  starts  the  ball  rolling.  See 
Fig.  1.  You  can  use  a  27  megacycle  crystal  if 
you  want  to.  But  that  takes  another  tube  or 
complicates  the  circuit,  and  there's  a  chance  for 
harmonics  every  27  mc  instead  of  only  every 
54  mc.  Actually,  with  the  link  coupling  used, 
this  may  not  bother  you  at  all.   (Of  course,  it 
isn't  you  that  would  be  bothered   anyway!) 
The  6CL6  is  a  well  known  tube  designed  for 
video  use,  so  it  is  a  high  gain  medium-power 
pentode.  Used  in  your  present  writer's  phase- 
reversing  crystal-oscillator  circuit  it  puts  out  FB 
on  54  mc  and  will  not  put  out  on  any  other 
frequency.  For  those  readers  meeting  this  cir- 
cuit for  the  first  time,    (After   all,   73    Mag. 
does  get  new  readers  every  month!)   a  crystal 
control  functions  by  just  that  phase  reversal. 
A  mechanical  pressure  causes  positive  charges 
to  appear  on  one  side  and  negative  on   the 
other.  Also,  dc  across  the  crystal  causes  it  to 
shrink  or  expand  mechanically.  Ac  on  it  will 
alternate  such  mechanical  action,   When  the 
physical  compression-expansion  waves  (which 
operate  near  the  speed  of  sound  in  the  crystal) 
bounce  back  and  forth  at  sound  wave  reson- 
ance, the  crystal  has  a  very  high  Q   at  the 
corresponding   electrical   frequency   of   excita- 
tion (determined  by  the  thickness  of  the  crys- 
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JARO  ELECTRONICS  IS  FIRST  ON  SIX  WITH  A  NEW  SIDEBAND  ADAPTOR 
THAT  CAN  BE  DRIVEN  WITH  YOUR  PRESENT  6  METER  AM  OR  CW 
TRANSMITTER  .   .  . 


UP  TO 


200  WATTS  PEAK  OUTPUT 


•  HIGH  LEVEL  DOUBLE  SIDEBAND  WITH  A  PAIR  OF  6146S 

•  MORE  THAN  45  DB  OF  CARRIER  SUPPRESSION 

•  ANY  6  METER  TRANSMITTER  DELIVERING  AS  LITTLE  AS  3  WATTS 
CAN  DRIVE  UNIT  TO  FULL  OUTPUT 

•  BUILT-IN  AUDIO  OSCILLATOR  FOR  EASY  TUNE-UP 

•  UNIT  IS  COMPLETE  EXCEPTING  POWER  SUPPLY    (600-1200  VDC 
200  MA;  250  VDC  @  50  MA;  6.3  VAC  @  3.5  AMPS). 


•    DIMENSIONS  ARE:  H  6V2";  W  9'/2";  D  7W 


ORDER  NOW  OR  WRITE  FOR   INFORMATION 


DEALERS   INQUIRIES   INVITED 


Box   64175 
Los  Angeles  46,  California 
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tal)    and    thus   acts   like   an    inductance,    but 
better. 

It  will  be  noted  that  there  is  still,  at  am 
given  instant,  positive  charges  on  one  side  and 
negative  on  the  other.  This  phase  reversal 
causes  the  oscillator  circuit  to  be  regenerative 
on  the  crystal  frequency  but  degenerative  at 
all  others.  This  makes  it  quite  fool  proof,  in- 
creases the  power  output,  and  starts  it  off  with 
greater  reliability.  The  next  6CL6  doubles  to 
108  megacycles,  with  the  circuit  designed  for 
maximum  power  output.  There  are  some  new 
tubes  around  which  may  do  better;  one  of 
these  being  the  6HB6  which  has  a  transcon- 
ductance  of  over  20,000  and  a  possible  dissipa- 
tion of  ten  watts*  However,  not  having  tried  it 
yet  I  am  not  recommending  it  yet.  The  most 
positive  and  absolute  lesson  I  have  learned  in 
some  43  years  of  electronic  work  (Yes,  Junior, 
they  used  to  call  it  Radio  in  those  days!)  is  to 
not  say  anything  about  any  part  of  electronic 
ideas  that  I  have  not  yet  tried.  Once  upon  a 
time  long  long  ago  in  Paris,  France,  I  designed 
a  type  24  tube  oscillator-mixer  which  I  did  not 
realize  was  marginal  in  operation.  In  produc- 
tion nearly  100%  of  them  squealed  all  over  the 
BC  band.  Don't  say  I  didn't  warn  you. 

There  is  also  a  strong  possibility  that  the 
good  old  5763  (a  '*high-power  video"  tube 
famed  for  power  frequency  multiplying  that  is 
to  be  found  in  the  transmitting  tube  section  of 
the  books  rather  than  in  the  receiving  sections) 
would  put  out  more  108  me  tf.  Here  again, 
the  6CL6  is  working  FB  now*  Also,  while  I 
am  not  a  fanatic  on  conserving  power,  there  is 
no  need  to  use  up  more  dc  than  you  have  to* 
You  will  find  that  crystal  control  of  a  UHF 
transmitter  will  use  plenty  of  power  just  in 
the  multiplying  stages. 

Link  coupling  is  used  on  the  108  megacycle 
output.  The  rf  at  this  point  should  register  on 


a  6  watt  115  volt  bulb.  I  just  tried  it  again  to 
see  for  sure.  It  lights  about  1/4  to  1/3  brilliant. 

108  to  216  Doubler 

Good  design  data  begins  to  thin  out  remark- 
ably right  about  here.  Lots  of  fine  tubes  are  left 
in  the  lurch  somewhere  near  2  meters.  Tubes 
which  have  terrific  plate  dip,  even  at  triplets 
around  100  megacycles,  and  still  put  out  some- 
thing around  144,  give  up  the  ghost  before 
reaching  216  mc.  Like  the  2E26,  6146,  etc.  Th< 
5763  does  not  handle  well  on  216  either.  Not 
wanting  to  go  to  the  little  but  complex  6360  or 
6939  midgets  whose  out  pi  1 1  is  strictly  limited, 
I  installed  my  first  2-C39  at  this  point,  as  a 
grounded  cathode  doubler,  I  have  not  regretted 
it  since.  Just  a  mention  again  that  it  will  take 
50  watts  and  laugh.  You  can  just  tie  the  B  plus 
lead  along  with  the  216  doubler  stage  and  the 
final  B  plus,  at  the  unmodulated  point  ol 
course,  and  run  it  anywhere  from  400  to  600 
volts.  Over  600  volts  better  use  a  blower. 

The  design  philosophy  calls  for  a  compact 
complete  station  around  30  to  40  watts,  with- 
out blower,  For  home,  mobile,  or  mountain- 
topping,  and  field  day  work.  With  capabilities 
of  100  watts  with  blower,  increased  modulator 
power,  and  power  supply*  This  last  version,  a 
"432*er  Senior,"  would  of  course  weigh  out 
a  little  more  on  the  scales-  Perhaps  not  too 
good  on  a  walk-up  type  mountain  but  still 
OK  on  the  drive-up  ones,  Will  be  the  subject 
of  later  articles. 

Tike  a  look  at  Fig.  2.  You  might  say  it  looks 
easy?  Simple  like.  Even  old-fashioned?  Well, 
that  tube  is  from  WW2.  Some  20  years  old, 
at  least.  They've  made  new  ones  but  they  all 
look  remarkably  like  the  old  standard  2C39. 
The  thing  to  remember  here  is  that  there 
are  no  leads  or  pins  on  these  tubes.  When  you 
make  a  connection  here  you  do  it  with  at  least 
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108  MC 

INPUT 

JACK 
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2C3S 

HEATER^,      6V         HEATER 
INSIDE    <?         I     /'CATHODE 


001 


jQOl 


"      PLATE 


T 


CSEE 
TEXT— v 
-      ? 


CERAMIC 
OR 
GLASS 
& 


TAP  AT  ABOUT 
1/2  TURN  FROM 
COLD  END  OF  L3 


216  MC 
OUT 


Fig.  2 — Power  doublet-,  108  to  216  mc. 
LI  =r  3  turns  interleaved  in  cold  end  of  L2. 
L2  rr  4  turns  no.  16  copper  %  long,  Vi  inch 
diameter.  L3  = :  3  turns  copper  strap,  Va  inch 
wide,  1  Vi  inches  long  winding,  9/16  inch 
diameter  O.D.  Note:  L2  connects  to  grid 
ring. 

U  inch  copper  strap,  or  finger  rings.  Anyway, 
it  doubles  FB  from  108  to  216.  More  out  than 
in.  A  power  gain  of  around  2  times,  with  still 
only  100  volts  on  the  plate.  The  6  watt  bulb 
is  over  M  brilliance  now. 

So  much  for  power.  The  circuit  is  beginning 
to  be  dependent  on  the  construction  at  216 
megacycles-  Using  a  copper-clad  bakelite  base- 
board, the  cathode  is  well  grounded  on  a  small 
upright  bracket.  I  have  been  using  mainly  sur- 
plus 2C39  connectors  so  far,  but  have  not 
located  a  mine  of  them  as  yet.  Anybody  help 
here?  I  also  use  ready-made  heater-plugs,  and 
cathode,  grid,  and  plate  finger  rings  from  In- 
strument Specialties  Co,  in  Little  Falls,  N.  J, 
Actually  the  grid  plate  and  cathode  connec- 
tions can  be  made  with  Ji  inch  wide  thin  brass 
strap  and  2/56  hardware.  That  heater  plug 
is  still  a  nuisance!  It  does  have  a  part  number  I 
at  Instrument  Specialties,   tho. 

Mount  a  resistor  support  for  L2  so  you  can 
solder  one  tab  directly  to  the  grid  connector. 
Do  not  use  leads  anywhere  from  here  on  up. 
Use  as  many  bypasses  as  you  please  on  the 
coil  returns.  I  always  have  a  collection  of 
large  and  small  disc  capacitors  taped  onto 
the  end  of  some  "coffee  sticks,"  with  the  leads 
cut  to  about  3/16  of  an  inch.  Every  now  an^ 
then  I  go  over  the  circuit,  touching  these  test 
capacitors  across  the  one  (or  ones)  in  circuit, 
and  also  in  places  where  there  may  not  be 
any  yet  such  as  filament  leads,  B  plus  ter- 
minals, etc.  Whenever  a  difference  in  operation 
is  noted  on  the  meters  or  rf  output  I  add 
another.  The  plate  inductance  L3  return  ac- 
tually has  five  of  them  on  it  right  now.  One 
small  button,  one  large  button,  one  ,9  mfd 
disc j  one  bakelite  encased  mica,  and  one 
pressed  glass  mica.  It's  not  really  so  much  a 
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VHF  TWINS 


MODEL  6-150  SIX  METER 
TRANSMITTING  CONVERTER 


Converts  the  20  meter  output  of  your  55B,  AM  or 
CW  exciter  to  6  meters.  Power  input  to  8117  final; 
175  watts  PEP  on  3SB,  165  watts  CW,  90  watts 
linear  AM,  Resistive  pi-pad  permits  operation  with 
any  10  to  100  watt  output  VFO  or  crystal  controlled 
exciter.  Meter  reads;  PA  grid,  PA  plate,  Relative 
output.  50-70  ohm  input  and  output.  Quiet  forced 
air  cooling.  Modernistic,  recessed  panel  cabinet 
9"x  15"x  10te'\ 

COMPLETE  WITH   BUILT-IN  POWER 

SUPPLY,  TUBES  AND  CRYSTAL $799.95* 


MODEL  2-150  TWO  METER 
TRANSMITTING  CONVERTER 

The  MODEL  2-150  converts  the  20  meter  output  of 
your  SSB,  AM  or  CW  exciter  to  2  meters.  Resistive 
pi-pad  permits  operation  with  any  10  to  100  watt 
output  exciter,  either  VFO  or  crystal  controlled. 
Power  input  to  7854  final;  175  watts  PEP  on  SSB, 
165  watts  CW,  90  watts  linear  AM.  Meter  reads  PA 
grid,  PA  pfate,  Relative  output.  50-70  ohm  input 
and  output.  Quiet  forced  air  cooling.  Modernistic, 
recessed    panel    grey    cabinet,    9"  x  15"  x  1016". 

COMPLETE  WITH   BUILT-IN   POWER 

SUPPLY,  TUBES  AND  CRYSTAL $329.95* 

*Slight|y  higher  West  of  Roekiet 

WRITE  FOR   INFORMATION 


*"» 


Also -Please  don't  forget 


Yep,  the  latest  thing  is  crystals  again.  The 
Waters  Channelator™  encrystalixes  your  S-Iine,  or 
your  KWM-2/2A  so  you  can  instantly  get  on  fixed 
channels   for: 

MARS 
The   Gang 
Etc. 

Since  most  of  us  have  just  a  few  channels  where 
we  do  most  of  our  hamming,  the  six  crystal  con- 
trolled channels  of  the  Channelator  allow  us  to 
just  flfck  a  switch  and  be  on  our  net  frequency. 
Great  for   mobile  operation  too. 

The  Channelator  has  six  crystal  positions  that 
can  be  used  for  transmitting,  receiving,  or  both. 
Or  the  PTO  can  be  used  for  one  and  the  Chan- 
nelator for  the  other  to  provide  Instant  Bilateral 
Transceiving,  This  is  important  for  DX'ing,  where 
you  crystal  control  your  transmitter  in  the  U.  S. 
bond  and  tune  the  receiver  in  the  DX  band  .  ,  . 
and  any  time  you  want  to  hear  your  own  frequency 
all  you  do  is  flick  the  switch  on  the  Channelator. 

The  Channelator  is  designed  to  fasten  to  the 
side  of  the  KWM  (or  S-Iine)  without  marring  the 
cabinet  and  takes  power  from  the  accessory  socket. 
The  crystals  for  the  Channelator  are  available 
from  Waters  for  $6  each.  Each  crystal  may  be 
varied  about  ±  V2  kc  by  a  built  in  pad  so  you  can 
zero  in  exactly  on  a  net  channel.  Specify  whether 
the  crystal  is  for  USB  or  LSB.  The  Channelator  is 
in  stock  at  most  ham  distributors  for  only  $79,95 
(less  crystals). 


PATCH 

Universal  Hybrid 
Coupler  II 
Model  3002 


Patch  for  phone  or  tape  recorder 

Built  in  compressor 

Fine  for  SSB 

$69.95 

COAXIAL  SWITCHES 

Model  335  SP6T 

$12.95 

|    Model  336  DPDT 
(Transfer  Switch) 

$11.45 

Model  34T  SPOT 

$11.45 

j     Model  351   DPDT 

$12.95 


E  V  Ttm 

ELECTRONIC 

VERNIER 
TUNING 

For  KWM2/2A 

Model  354       $23.9* 

KWM2A 

Model  355       $21.95 

KWM2 


DIPPERtm 

Model  331 

2-230  mc  in  7 

ranges 

Transistorized 

Tone  mod.  built  in 

$129.75 


i 


■ 


COMPREAMPtm 

AU0IO  PREAMPLl- 

FIER/LIMITER 

Model  359 

Connects  between 
mike  and  mike  in- 
put on  rig, 
Increases  effective 
speech  power  up  to 
four  times. 

$27.05 

^MULTIPLIER 
NOTCH  FILTER 

For  75S1  Model 
337  337-51 A 

$39.95 
For  KWM2/2A 

Model  340A 

$53.75 

Fits  Collins  gear 
perfectly 


WATERS 

WAYLAND 

MASS 
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matter  of  mmfd  as  it  is  a  matter  of  lead  length. 
And  the  fact  that  paralleling  leads  cut  down 
the  inductance  of  even  a  piece  of  wire  only  Ja 
inch  long.  That  isn't  all  On  432  it  gets  worse! 
The  schematics  may  show  some  leads,  but 
don't  use  any! 

Incidentally,  though  I  don't  like  to  mention 
it,  I  use  "phono"  jacks  and  plugs  throughout. 
even  on  432.  And  even  on  1296!  There  I'll 
admit  I'm  dead  wrong.  I  mean,  I  know  it's 
wrong*  even  though  it  works.  More  later  on 
the  subject  of  connectors.  Some  of  those  ceram- 
ic phono  jacks  and  plugs  can  be  made  to  work. 
Now  let's  see  how  to  get  to  432  without  hall 
trying.  That  is,  without  you  trying;  I've  al- 
ready done  it  the  hard  way. 

Doubfer,   216  to  432  mc 

Tilings  are  getting  tougher.  Granted.  It 
still  isn't  too  hard  tho.  Just  follow  directions 
herein  and  study  the  "schematic,"  Fig.  3. 

The  cathode  should  be  mounted  first  on 
the  mounting  bracket,  which  is  a  %  inch  wide 
brass  strap  mounted  vertically  on  the  base- 
board. A  large  hole  for  the  grid-plate  insulator 
(glass  or  ceramic  cylinder  forming  the  center 
part  of  the  2C39  tubes)  is  cut  in  the  front  wall 
of  the  trough-line  box.  Leave  plenty  of  clear- 
ance for  the  ceramic  or  glass  insulator  between 
the  grid  and  plate.  Not  critical.  As  with  a 
doubler  there  is  no  feedback  that  counts.  See 
Fig.  3B, 

LI  should  be  mounted  so  the  hot,  or  tuned 
end  is  close  to  or  touching  the  grid  ring  or 
strap  connector.  C2  has  a  screwdriver  slot  in 
it.  I'se  an  a  11 -insulator  screwdriver.  Jl  is 
mounted  on  the  front  wall  near  the  middle 
of  LI.  No  leads  are  used, 

Getting  into  the  plate  box  now.  I  used  two 
pieces  of  %  inch  vertical  copper  strap  from 
the  plate  ring,  or  connector  strap,  to  go 
around  each  side  of  the  plate  heat  radiator. 
This  leaves  room  to  blow  air  through  the 
radiator  later  if  you  decide  to  go  up  towards 
100  watts.  These  straps  are  joined  together  and 
soldered  to  L2  which  then  goes  only  a  short 
distance  to  C3.  Actually  of  course,  the  plate 
inductance  begins  with  the  plate  itself  way 
up  in  the  front  wall  hole.  Then,  out  along  the 
plate  connection,  around  the  heat  radiator  on 
the  straps,  onto  L2,  and  continues  on  through 
C3  whose  stator  plate  rods  form  the  cold  end 
of  L2.  It  is  not  completely  cold,  due  to  the 
series  tuning  used  with  the  50  mmfd  of  C3. 
This  is  seen  to  make  L2  nearly  4  inches  long 
total  The  B  plus  lead  is  attached  to  the  coldest 
end  which  is  the  low  impedance  end  of  C3, 
then  through  a  choke  coil  where  there  is  not 
much  rf  voltage.  There   is  plenty   of  current 
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SOOmmf 


HAMMARLUNC 

BOX- 2-7/8" WIDE   "MApC  50* 
3-5/8  "LG,  SOmmf 

(INSIDE) 

Fig.   3A — Doubler  216  to  432    (top  view). 
LI  =  Copper    strop,     Vzff    wide,    2Vi"    long, 
spaced    Vi"  from  front  wall 
Correction:    Strap    is    not    L2,    but   connects 
L2  to  C3.  Cond.  is  MAPC-50B, 


UD-PLATE 
INSULATOR 
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CATHODE   BRACKET- 
SOLDER  CATHODE 
HtNGTO  THIS  BRACKET 


BOX  END 
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ARE  SOLDERED 
TO  THE  ROTOR 
SPRING  FEET 
NOT  THE 
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RETURN 
COLD  END 
OF  L| 


SOLDER" 


iOLDER 

SMALL  STRAPS   SOLDERED 

TO   SPRING  SPIDER  FEET  OF  C3 

Fig,   3B- — Front  view,   box  front  wall 
Fig.    3C — Economical    metering    and    "fus- 
ing/1 Note:  Plug  meters  into  J 4  and  J 5  for 
current  readings.   Plug  pilot  bulbs  into  them 
for    fusing    and    current    indication. 


though,  but  this  is  flowing  through  C3,  over 
the  grounding  straps  (see  Figs.  3D  and  3E)5 
and  onto  the  end  of  the  trough-line  box. 
From  there  the  rf  starts  back  to  the  plate- 
cathode  region  again  via  the  box  walls.  Note 
in  passing  that  this  rf  has  nothing  to  do  with 
the  flow  of  electrons.  This  rf  is  the  famous 
Maxwell's  displacement  current,"  and  goes  at 
nearly  the  speed  of  light  along  the  copper.  The 
electrons  flow  from  the  cathode  to  the  plate 
on  positive  grid  pulses  at  less  than  one  tenth 
the  speed  of  light,  and  eventually  establish  an 
average  equilibrium  through  the  plate  meter, 
power  supply,  B  minus  lead,  ground,  and  back 
to  the  cathode. 

C4  is  a  mica  trimmer  connected  to  J2,  which 
is  a  phono  jack  soldered  in  three  places  to  the 
side  wall  of  the  box.  Note  that  these  units 
(the  various  stages)  are  all  link  coupled  with 
cables,  and  still  manage  an  increase  in  power 
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432  ground  grid  rf  amplifier 

while  multiplying  up,    (Through  phono  jacks 
and  plugs  too!) 

Fig.  3C  shows  an  economical  way  to  monitor 
and  fuse  the  grid  and  plate  currents.  Various 
bulbs  can  be  plugged  into  the  jacks,  The  heavy 
amp  ones  act  as  fuses.  MA  ones  such  as  the 
no.  49  2  volt  60  ma,  make  a  good  indicator  for 
currents  under  that  figure  (60  ma).  Opening 
the  plate  jack  and  monitoring  the  grid  current 
with  a  suitable  meter,  such  as  0  to  50  ma, 
allows  the  grid  circuit  to  be  tuned  up,  A  6  watt 
115  volt  bulb  plugged  into  the  plate  jack 
makes  a  nice  tune-up  resistor.  Figs.  3D  and  3E 
show  some  details  of  the  plate  choke  connec- 
tion and  the  C3  rotor  spider  grounding  straps. 
Ill  check  the  rf  output  on  432  once  again  just 
to  make  sure.  It's  close  to  5  watts  now.  Just  a 
slight  difference  in  the  brilliance  between  the 
432  rf  output  and  the  same  bulb  plugged  onto 
the  115  volt  line* 

Nate  that  these  are  grounded-cathode  dou- 
bler  stages.  They  do  not  have  die  drop  in 
gain  associated  with  grounded  grid  stages. 
The  tubes  were  designed  for  grounded  grid. 
That  is,  the  physical  design  allows  their  use 
in  coaxial  cavities.  But  that  needn't  stop  you 
from  taking  advantage  of  the  high  Gm  and  the 
absence  of  electrode  leads,  I  assure  you,  new 
tube  design  is  not  complete  yet! 

Rf  Amplifier,  432  mc 

I  tried  grounded  cathode  here  also.  NG  so 
far.  I'm  still  going  to  try  some  more,  "when  I 
get  time."  Too  much  interreaction  between 
plate  and  grid.  Mind  you,  this  makes  no-never- 
mind at  all  when  doubling.  Grid  on  216,  plate 
on  432,  no  trouble.  But  just  put  the  grid  on 
432  and  tune  the  plate  thru  432  and  whammo 
—grid  current  disappears,  and  results  are  N.G. 
I've  got  ideas  on  UHF  neutralizing.  But  for 
the  moment,  let's  get  on  the  air! 

Fig.  4  shows  the  circuit.  And  it  does  work. 
Like  FB!  If  my  plate  supply  would  get  up  over 
400  volts  I'm  sure  I  could  burn  out  that  6 
watt  bulb!  With  the  400  volts,  it  appears  to  be 
somewhere  between  12  and  15  watts  of  crystal 
controlled  rf  out.  At  least.  Because  those  light 
bulbs  are  none  too  good  as  wattmeters,  but 


any  drop  is  on  the  beneficial  side.  That  is,  there 
may  be  more  than  6  watts  but  there  cant 
be  less!  And  not  a  trace  of  feedback  so  far. 
Note  that  in  this  final,  the  grid  is  grounded 
directly— both  for  rf  and  for  dc.  This  raises 
problems  in  getting  bias  voltage.  You  can  use 
a  grid  bypass  ring  or  plate  but  this  is  not 
actually  too  easy-  It  also  is  very  often  a  con- 
tinuous and  annoying  source  of  feedback  with 
oscillation,  unless  the  capacity  is  high  and 
particularly  the  inductance  has  to  be  low.  At 
any  rate,  it  isn't  easy  to  do.  The  quickest  and 
easiest  way  to  do  it  is  with  a  separate  filament 
transformer  for  the  final  See  Fig.  4 A.  Ground- 
ed grid  cavities  have  always  had  this  problem. 
If  you  lift  the  cavity,  with  its  dc  grid  connec- 
tion off  the  ground,  then  you  have  to  worry 
about  your  input  and  output  cables  shorting 
the  grid  bias  voltage. 


M5VA.C 

6V     T  T 

FIL.     ^-^ 


RF 
OUT 


HAMMARLUND 
MAPC-35 (OR ! 


TRANS 


CATH  - 


432MCVlrppinw     TR0UGH    UNE    " 
RF  IN  ta^?         BOX- INSIDE  DIM. 

TAPE  3-|/2"L6. 

27 1/2"  WIDE 
2"  DEEP 


Fig.  4A— 2C39  grounded-grid  rf  final,  432 
mc 

Unfortunately,  the  2C39  has  the  cathode 
permanently  attached  to  the  heater  lead,  So 
unless  you  lift  the  entire  6  volt  system  off 
ground,  you  can't  use  it  for  bias.  If  you  do 
that,  then  your  doublers  have  to  be  reworked. 
So  just  use  a  filament  transformer  for  now.  Rl 
is  the  simple  bias  resistor  as  a  result. 

So  far  I  have  coupled  the  input  directly  to 
the  cathode  through  CI  and  pruned  the  cable 
length   a    little   without   other   tuning    of    the 
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Fig.  4D — Note:  4B  and  4C  are  inserted  in- 
side the  cavity  alongside  LI.  4B,  4C,  and 
4D  lamp  bufb  loads  are  shown  for  432  mc 


42 


73   MAGAZINE 


cathode  circuit,  and  have  had  plenty  of  drive. 
We'll  check  that  again  on  high  power.  (After 
installing  a  blower,) 

As  for  the  plate  circuit ?  I  was  pleased  to 
see  that  witli  box  and  strap  dimensions  given, 
the  frequency  was  a  shade  too  high.  Rather 
than  rebuild  the  box  I  added  C2,  which  is  a 
copper  tab  about  %  inch  long  soldered  onto  the 
plate  ring  and  spaced  about  l/16th  inch  from 
the  inside  of  the  inside  of  the  front  wall  of  the 
box.  Adjusting  this  C2,  you  can  set  432  to  be 
near  the  maximum  on  C3?  which  is  the  highest 

Q  position, 

Rf  test  lamps  that  work,  after  a  fashion,  on 
432  are  shown  in  Figs.  4B  and  4C,  4D  shows 
one  that  can  be  plugged  into  the  output  jack. 
Some  lower  impedance  lamps  are  better  when 
used  with  those  cable  jacks.  A  variety  of  ranges 
in  watts  can  be  found  in  the  "radio"  stores. 

Incidentally,  2C39's  are  available  from  Ar- 
row Sales  in  Chicago  at  $4.95. 

This  about  winds  up  the  rf  section.  See  you 
on  432.  I'm  on  now. 


Improving   the 
Heathkit  Q-Multiplier 

The  Heath  Q-Multiplier,  particularly  the 
current  model  HD-11  with  internal  power 
supply,  is  a  very  useful  piece  of  gear  over- 
looked by  many  amateurs  as  something  to  be 
used  by  the  novice  ham  with  his  inexpensive 
receiver.  Actually  it  is  a  very  easily  installed 
item,  which  will  plug  into  an  already  pre- 
pared phono  socket  in  75S-1  and  KWM-2 
Collins  gear,  with  no  modifications.  It  should 
be  used  only  in  the  null  position,  as  this  gear 
has  all  the  selectivity  it  needs  and  will  prove 
a  revelation  to  ex-75A4  users  who  were  used 
to  that  otherwise  superb  receiver's  Q  multi- 
plier knocking  the  desired  signal  way  down, 
along  with  the  interfering  heterodyne.  The 
Heath  can  be  tuned  across  the  receivers  if 
passband  like  a  knife  blade  and  causes  no 
drop  what  soever  in  signal  strength  while 
nulling  out  whistles. 

The  circuit  uses  a  100  mmfd  variable  ca- 
pacitor for  tuning  which  is  about  ten  times 
as  large  as  is  necessary  making  it  a  little  hard 
to  "hit  bottom"  with  the  null,  in  spite  of  the 
vernier  built  into  the  condenser.  By  simply 
removing  four  of  the  six  rotor  plates  (wiggle 
them  out  with  a  long  nose  pliers)  and  re- 
dipping  coil  L2  so  that  the  dial  pointer  is 
about  midscale  you  will  really  improve  an 
otherwise  excellent  and  useful  accessory* 

.  .  .  W9THN 


WHO 


MAKES 
IT? 


Solid   conductor   hook   up  wire 
Stranded  hook  up  wire 
Shielded    hook    up    wire 

(7   kinds) 
Unshielded  audio  cable 

(16  kinds) 
Multi-conductor  jacketed  cable 

(56  kinds) 
Multi-conductor  shielded  cable 

(11    kinds) 
Intercom  cable  (24  kinds) 
Audio  cable  (18  kinds) 
Unshielded  speaker  wire 

(7   kinds) 
Phono  wire  (only  2  kinds) 
Microphone  cable  (9  kinds) 
Test  lead  wire  (7  kinds) 
Hi  voltage  wire  (4  kinds) 
E-Z  zip  cord    (6  kinds) 
Rotor  cable   (4  kinds) 
Twin  lead   (16  kinds) 
Open  wire  transmission  line 

(9  kinds) 
Coaxial  cable  (17  kinds) 
Tinned  copper  wire  (24  kinds) 
Copperweld  (7  kinds) 
Guy  wire  (steel,  aluminum, 

copperweld,  fibre  glass) 
Messenger  cables   (12  kinds) 
Antenna  wire  (7  kinds) 
Aluminum  ground  wire 

(6  kinds) 
Ignition  wire 
Telephone  wire 

SAXTON  MAKES  IT! 


Specify  Saxton  Wire.  We  go  to  a  lot  of  trouble 
to  design  and  make  the  finest  wire  that  is  avail- 
able, so  please  don't  rush  out  and  buy  imitations* 
Our  catalog  is  free,  whether  you  buy  inches  ox 
miles  of  wire  .  -  .  if  you  buy  miles,  call  collect! 


SAXTON 


4121  Park  Avenue,  Bronx  57,  New  York 


OCTOBER   1964 
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The  432'er 


Modulator 


Bill    Hoisington    K1CLL 
83    Betlevue  Ave. 
Melrose,   Mass. 


for  one  item,  you  can  use  your 
favorite  modulator,  if  you  have  one.  For  my 
money  I  like  a  pair  of  6L6GCV,  50  watts  of 
audio*  Actually  rated  for  55.  That  should  take 
care  of  the  2C39's  in  the  432'er,  even  with 
blower,  and  running  a  cool  (?)  100  watts. 
(We'll  see  how  cool  this  can  get  to  be).  Ex- 
cept for  one  thing.  You  are  supposed  to  modu- 
late the  driver  of  a  grounded  grid  stage 
about  70%.  I  don't  take  this  for  granted.  Also 
I  learned  on  the  air  last  night  of  a  lad  who 
modulates  the  driver  of  his  grounded  grid 
stage  without  modulating  the  final,  That  is, 
other  than  the  drive  being  modulated.  Makes 
it  some  kind  of  linear  amplifier.  (I  hope,  for 
his  sake ) , 

At  the  start  of  a  new  project  read  every- 
thing you  can  about  it,  do  all  the  paper  work 
you  can,  and  then  go  to  the  bench  and  start 
building. 

We  were  starting  to  talk  about  modulators. 
Again,  you  can  use  whatever  you  have  to  get 
going  but  how  are  you  going  to  take  care  of 
that  70%  business?  Of  course,  my  specialty  is 
UHF,  so  this  modulator  is  almost  sure  to  be 
bettered.  Let  me  know  about  it,  please.  But  if 
you  want  to  go  right  ahead  and  get  on  the 
air  on  432,  and  I  hope  you  do,  because  iVe 
never  heard  of  QRM  yet  there,  just  make  up 
this  one.  It  works,  like  the  rf  section.  After 
all  the  "in  the  shack  tests"  with  generator, 
power  detectors,  scope,  etc.,  I  like  to  take  a 
rig  over  to  a  friend's  house  and  then  see  if  the 
audio  can  be  understood  a  lA  mile  away.  Then 
I  check  to  see  if  his  voice  is  recognizable  as 
his. 


In  general,  one  should  use  what  can  be 
considered  "good  practice/*  Of  course,  this 
won't  bring  yon  anything  new.  So  you  have 
to  stick  your  neck  out  a  little. 

Again,  this  modulator  works.  See  Fig.  L 
There  is  a  requirement-  The  driver  modula- 
tion must  be  in  phase  with  the  final  modula- 
tion. Don't  get  snowed  under  by  "phase."  It 
just  means  an  event  that  occurs  in  both  places 
at  the  same  time.  Even  though  Einstein  says  it 
can't  really  happen. 

So,  just  be  sure  and  modulate  the  driver. 
That  is,  the  216  to  432  me  doubler  stage 
which  is  grounded  cathode.  Thank  goodness, 
or  we  might  have  to  modulate  that  driver 
too!  The  easiest  way,  however,  is  simply  to 
modulate  the  driver  along  with  the  same 
modulated  HV  as  you  use  on  the  final,  and 
adjust  the  grid  bias  of  the  doubler  for  the 
best  match*  How  does  this  sound  on  the  air? 
First  reports  "Modulation  very  adequate." 
Also,  there  is  now  upward  modulation. 

Circuit 

Again,  handbook  trouble.  There  are  some 
nice  litde  circuits  in  "the  Books"  using  one  of 
the  many  double  triodes;  one  half  as  first 
stage,  the  other  half  as  second  stage.  Immed- 
iately on  building  it  I  got  af  feedback.  1 
don't  like  that.  Not  right  away  like  that.  Back 
to  RCA  basic  books.  IVe  mentioned  this  be- 
fore several  times.  RCA,  to  push  up  sales  and 
help  keep  them  sold  (a  perfectlv  laudable 
ambition ) ,  publishes  a  lot  of  real  handy-handy 
information.  Read  IT!  What  a  tube  is,  Why 
it  does  what  it  does.  How  to  connect  it  up. 
How  to  get  it  going  right  and  keep  it  going. 
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KNOW     ABOUT    THE 


MOBILE  POWER  SUPPLIES 


You  know  about  the  advanced  circuitry*  used  in  the 
design  of  the  CENTURY  to  provide  the  most  outstand- 
ing D-C  transistorized  converter  on  the  market  today. 
Now  in  widespread  use  with  commercial  and  amateur 
transceivers",  the  CENTURY  is  proving  daily  to  be  "th& 
best   supply   money  can    buy". 


MODEL 
400- T2 

£145 


A  Few  of  the  Features  Include: 

•    POWER  OUTPUT 

•  EFFICIENT  —  Over  90%  • 

•  TOTALLY   ENCLOSED  • 

•  COOL  —  Only   2S°C    Rise  • 

•  REVERSE   POLARITY  PROOF  • 


-  400  W  SSB  —  300  W  AM 
REGULATION  —  8%    No  Load  to  Full  Load 
QUIET  —  No   Hash   or   Audible   Noisa   Generated 
COMPACT  —  6x7x3  Vi   —  7  lbs. 
CIRCUIT  BREAKER  PROTECTED 


BUT 


YOU   KNOW 


that    LINEAR    SYSTEMS 
now    has    the 


series  of  Frequency  Stable  60  Cycle 
POWER  INVERTERS  based  on  the 
revolutionary  design*  of  the  CENTURY? 

Did  you  know  that  prior  to  the  development  of 
the  STELLAR,  truly  frequency  stabilized  inverters 
were  very  expensive  and  that  to  run  a  tape  re- 
corder, clock,  etc.  from  a  conventional  inverter 
was  impractical  due  to  the  frequency  instability? 

Did  you  know  that  the  STELLAR  series  of  Fre- 
quency Stable  Inverters  maintain  a  stability  of  0.5 
cycles   over  the   voltage/load    range? 

And  of  course  the  STELLAR  Inverters  are  of  ex- 
clusively Solid  State  construction,  eliminating  the 
necessity   of   using   tuning   forks   or   vibrators. 
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You  want  a  first  stage  modulator?  Dozens  of 
tube  choices  all  detailed  out,  grid  resistor, 
cathode  resistor,  bypass,  screen  resistor  and 
bypass,  plate  resistor  and  coupling  capacitor 
to  next  stage,  next  stage  grid  resistor,  voltage 
gain  to  be  expected,  gains  from  12  to  400  de- 
tailed, etc.,  etc.  For  $L50  how  can  you  go 
wrong?  All  related  of  course  to  RCA  tubes 
but  why  not?  They're  good.  Same  price,  too. 
So  the  first  stage  of  the  modulator  uses  a 
pentode  fitted  up  with  high  gain  components. 
Plenty  of  gain  using  a  crystal  mie.  And  what 
was  the  first  result  on  the  air?  rf  feedback! 
But  bad!  Cain  contra]  at  zero,  steamwhistle, 
I  would  suppose  nearly  100%  of  all  amateurs, 
including  you  the  reader  and  certainly  myself, 
have  met  up  with  this  devil  As  a  matter  of  fact 
one  of  the  stations  I  contacted  on  432  last 
night  on  my  historical  (for  me)  first  evening 
on  432,  had  it  too!  After  a  little  playing 
around  with  grounds,  practically  useless  at 
432,  bypasses  (didn't  work  this  time), 
shields,  moving  the  mic  cord  around  (an  old 
trick)  (didn't  work  either)  *  I  decided  to 
"Cut  the  Gordian  Knot/  Some  will  sav  that's 
not  sporting  but  it  sure  works!  So  1  took  the 
6BA6  (was  supposed  to  have  been  a  6AU6 
but  didn't  have  one  on  hand  out  and  con- 
nected  a  very  high   gain    carbon   mic   trans- 


former to  the  grid  of  the  driver  stage.  Re- 
sults? No  rf  feedback  since  that  moment* 

Remember  that  432  radiates  like  mad  from 
every  little  crack  and  lead  and  is  picked  up  by 
every  little  lead  also.  In  the  speech  amp,  it 
may  be  a  long  process  to  adequately  shield  a 
portable  speech  amp  for  432,  especially  when 
the  complete  station  is  going  to  be  a  com- 
pact—suitable for  mobile,  home,  or  mountain- 
topping.  Incidently,  there  is  one  carbon  mike 
that  actually  sounds  like  crystal  on  the  air. 
But  only  one.  This  is  the  famous  Western 
Electric  Fl  "Button*"  The  ones  you  could  buy 
in  a  telephone  booth  in  the  old  days! 

Fig,  2  shows  the  carbon  mike  plug-in  unit. 
A  good  try  will  be  made  to  get  the  crystal 
mike  back  in  use  again  when  assembling  the 
compact  station,  but  no  guarantees  on  that. 
Maybe  one  of  the  little  transistor  amps  will  do 
the  trick,   if  put  in   a  really   sealed-in   box. 

Let's  take  a  look  in  the  RCA  books  again 
about  the  modulator  tubes  and  the  prices. 
You  can  go  through  all  the  pages  and  I  don't 
think  you  can  beat  the  6L6GC,  The  Eico 
modulator  on  my  100  watt  two  meter  rig  uses 
those  nice  English  type  tubes,  but  they  cost 
more.  The  6L6GC  runs  up  to  $2.  Under 
pushpuU  Class  AB1  amplifier  service  we  find 
"Maximum    signal    output    55    watts/'    That's 
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audio  power.  Modulator  power.  Plenty  good 
enough  for  any  100  watts  of  rf  for  my   $2. 

As  a  shortcut  to  getting  on  the  air  I  used 
about  30  volts  of  battery  bias  on  the  6L6 
grids.  Someday,  "If  I  ever  get  time/*  111 
build  a  little  bias  supply  into  one  of  the 
power  units.  This  could  help  for  protective 
bias,  keying,  etc.  Oh  well,  in  the  meantime 
I'm  on  432, 

Another  little  item,  I  have  a  nice  60  watt 
modulation  transformer.  Multi-match  and  all. 
Had  it  here  since  1954.  So  naturally  it  went 
into  action.  fm  used  to  hearing  modulation 
transformers  sing  as  they  go  into  action,  but 


this  one  sounded  extra  rattly  like.  Sure  enough, 
it  was  arcing  over  inside,  and  I  couldn't  stop 
it.  It  kept  it  up  right  up  until  6  FM  Wednes- 
day evening,  with  the  gang  due  on  at  8  PM, 
In  desperation,  as  I  moved  out  along  the  attic 
3rd  floor  shack  here  (my  junk  box  is  43  feet 
long)  looking  for  my  old  KW  modulation 
transformer,  my  eye  lit  on  a  nice  little  stocky 
shaped  black  unit,  Oh  Boy!  "Modulation 
Transformer,  A-3873,  Audio  Power  25  watts." 
In  it  went,  outboard  ,  ,  ,  B  plus  clip  leads  on 
the  secondary  over  to  the  rf  final  and  driver- 
doubler,  Saved  the  day.  Or  rather  the  evening. 


The  Heath  Kit  HP-23 
Powers  the  Swan  100  Series 


In  the  Swan  Instruction  Manual  is  a  modifi- 
cation of  the  HeathHt  HP-20  ac  Power  Sup- 
ply. Since  this  is  no  longer  available,  having 
been  replaced  by  the  HP-23  ac  Power  Supply, 
it  was  felt  that  a  modification  of  the  HP-23 
would  be  of  interest  to  those  that  need  a  ac 
supply. 

The  HP-23  is  a  full- wave  voltage-doubler 
for  the  high  voltage,  a  half-wave  voltage- 
doubler  for  the  low  voltage,  and  a  half-wave 
rectifier  as  the  bias  supply.  All  rectifier  diodes 
are  silicon.  High  voltage  is  700  volts  under 
load  instead  of  600  as  in  the  HP-20  and  will 
drive  the  Swan  to  175  watts  PEP  input.  Dy- 
namic regulation  is  improved  over  the  older 
model,  as  well  as  a  switch  has  been  added 
wired  in  series  with  two  terminals  of  the 
power  output  socket  so  that  the  supply  may 
be  located  some  feet  away  from  the  trans- 
ceiver, at  the  end  of  a  8-conductor  cable. 

All  pin  socket  is  used  to  bring  out  all  volt- 
ages and  control  circuits.  Four  changes  are 
necessary  to  use  with  the  100  series  transceiv- 
ers. First  connect  as  per  Heath  Assembly 
Manual  for  a  low  voltage  of  300  volts.  The 
second  change  is  to  jumper  pin  2  to  7  of  the 
power  socket,  this  grounds  one  side  of  the 
12vac  filament  winding,  12vdc  is  needed  for 
the  Swan  T-R  relay  so  the  third  change  is  to 
add  a  silicon  diode  between  pin  6  and  un- 
used pin  5,  cathode  to  pin  5?  most  any  PIV 
and  ma  rating  should  do.  Also  needed  is  a 
100  mfd-50v  electrolytic  connected  positive  to 


Glenn  Camp  K6LOP 
10360  Son  Antonio  Ave, 

South  Gate,  California  90281 


pin  5,  ground  the  other  end, 

A  bias  voltage  of  —  100  volts  dc  with  a  20 
ma  load  is  available  at  pin  1,  labeled  Fixed 
Bias.  Also  available  is  a  adjustable  bias  volt- 
age with  a  range  of  —  40  to  —  80  volts  dc} 
this  would  be  fine  except  it  is  only  rated  at 
1  ma,  and  6  ma  is  needed,  So  back  to  the 
fixed  bias  supply  for  the  fourth  change.  Add 
a  4,7  K/l  watt  resistor  in  series  with  the  vel- 
low  lead  from  lug  2  of  terminal  strip  D,  I 
used  a  1  lug  tie-point  near  the  power  socket 
to  anchor  one  end.  This  change  is  required 
to  lower  the  bias  voltage  (should  be  in  the 
range  of  —70  to  —100  volts  dc)  and  to  ad- 
just for  a  Swan  PA  Bias  of  25  ma. 

A  8 -conductor  cable  is  furnished  with  the 
HP-23,  connect  as  per  chart,  adjust  PA  Bias, 
Tune  &  Load,  and  be  on  the  air  Saturday 
evening  after  a  good  afternoons  work. 

.  .  .  K6LOP 


Power 
Socket 

Power 
Socket 

Function 

HP-23 

Color 

Swan 

Fixed    Bias 

I 

yellow 

3 

300   vdc   low   voltage 

3 

orange 
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Sinusoidally-modulated 
Calibration  Oscillator 


Ronald   L.    Ives 
2075    Harvard  St, 
Palo  Alto,   Calif. 


" 


The  problem  of  rapidly  and  surely  identify- 
ing signals  from  the  receiver's  calibration 
oscillator  has  been  with  us  for  several  decades, 
and  has  become  particularly  troublesome  re- 
cendy  in  some  of  our  "electronically  saturated"* 
regions,  such  as  Greater  Boston  and  the  San 
Francisco  area,  where  literally  dozens  of  un- 
modulated  carriers  of  various  frequencies  may 
be  on  the  air  at  any  given  time. 

This  problem  was  noted  some  years  ago  by 
Langford-Smith1  who  suggested  that  pulsing 
the  calibration  oscillator  by  means  of  a  neon 
oscillator  might  be  a  workable  solution.  A 
number  of  neon  oscillator  modulated  calibra- 
tion oscillators  have  been  perpetrated  by  the 
present  writer  2,  with  results  that  were  helpful, 
but  not  entirely  satisfactory.  The  chief  prob- 
lems included  difficulty  of  controlling  the  per- 
centage of  modulation,  so  that  overmodulation. 


In     Receiver 


■*+* 


with  resultant  splatter,  was  most  difficult  to 
avoid;  and  "spread"  of  the  calibration  signal, 
due  to  the  almost  infinite  number  of  audio 
harmonics  resulting  from  the  sawtooth  output 
of  die  neon  oscillator.  These  difficulties  were 
not  insurmountable,  but  made  the  neon-pulsed 
calibration  oscillator  a  most  trickv  device   to 

w 

put  into,  and  maintain  in,  satisfactory  opera- 
tion. 

Requirements 
For    thoroughly    satisfactory    operation,    a 
modulated  calibration  oscillator  must  have  the 
following  attributes:— 

1.  A  stable  high  frequency  oscillator,  rich 
in  harmonics, 

2,  A    sinusoidal    audio    oscillator,    poor    in 
harmonics. 

3,  Adjustable  modulation  percentage. 

4.  A  satisfactory  and  "clean*'  mixer. 


Added 


I2AT7 


AOJUST 
CALIBRATION 


FIGURE      I 
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Top  view  of  oscillator  identifier  with  covers 
removed. 

Happily,  there  are  a  number  of  very  stable 
and  satisfactory  high  frequency  oscillators, 
among  which  the  electron-coupled  crystal 
oscillators  are  the  most  popular. 

The  sinusoidal  audio  oscillator,  poor  in  har- 
monics, can  be  a  conventional  Colpitts  circuit, 
using  a  single  high-Q  untapped  inductance, 
with  both  high-C  and  degeneration  to  reduce 
the  harmonic  output. 

Adjustable  modulation  percentage  is  easily 
provided  by  use  of  a  conventional  potentiom- 
eter between  the  audio  oscillator  and  the  mixer. 

The  mixer  problem  is  adequately  solved  by 
use  of  the  Pullen  3  dual-triode  cathode-coupled 
mixer,  which  is  remarkably  free  of  unwanted 
mixer  products  (harmonics  and  the  compli- 
cated beats  produced  by  them),  provided  no 
part  of  the  circuit  is  overdriven. 

Working   Circuit 

With  the  foregoing  fundamental  require- 
ments decided,  the  working  circuit  of  Fig.  1 
was  developed,  and,  after  rigorous  checking, 
built  as  a  permanent  receiver  adjunct.  It  should 
be  specifically  noted  here  that  several  alterna- 
tive circuits,  some  using  less  tubes,  are  entirely 
workable;  but  once  the  "one  function  per 
tube"  concept  is  abandoned,  the  apparent  sav- 
ing in  components  is  likely  to  be  offset  by 
functional  interaction,  difficulty  of  adjust- 
ments, and  other  gremlins,  some  of  which  are 
most  difficult  to  exorcize. 

How   It  Works 
The  6CB6  100  kc  crystal  oscillator  produces 
clean  signals  at  100  kc  and  all  integral  multi- 
ples thereof  up  to  roughly  oO  me,  with  some 

1  Langford-Smkh,  F.  "Radiotron  Designer's  Handbook/' 
Fourth  Edition,  1952,  Harrison,  KT.  J.   (RCA),  1261. 

-  Ives,  R.  L.  "Dual  Frequency  Crystal  Calibrator," 
Radio-Electronics,  Vol  26,  No,  10,  Oct.,  1955,  34-36: 
"Identify  Your  Calibration  Signals,"  Radio-Electronics, 
Vol  31,  No.  9,  Sept,  I960,  56:  "Modulated  10  kc  Calibra- 
tion Oscillator,"  Electronics  World,  Vol.  66 ,  No,  6,  I>tc. 
1961,  55-57. 

a  Pullen,  K.  A,  "Conductance  Design  of  Active  Circuits," 
New   York   (Rider),  1959,  259-263. 


Bottom    view    of    oscillator     identifier    with 
covers  removed, 

falling  off  of  amplitude  above  about  30  mc.  Be- 
cause of  the  electron  coupled  circuit,  frequency 
is  substantially  independent  of  load.  As  is  con- 
ventional a  trimmer  capacitor  is  provided  to 
permit  zero  beating  of  the  crystal  oscillator 
with  some  more  accurate  standard  such  as 
WWV, 

The  oscillator  output  is  fed  to  the  right 
half  of  the  12AT7  mixer,  which  is  a  cathode 
follower.  The  same  signal,  not  voltage  ampli- 
fied, appears  across  the  cathode  resistor  of  the 
mixer,  tube,  and  drives  the  left  triode  of  the 
mixer.  If  no  signal  is  applied  to  the  left  grid 
of  the  mixer,  which  has  a  low  impedance  to 
ground,  the  100  kc  signal,  amplified,  appears 
at  the  plate  of  the  left  triode  of  the  mixer, 
which  is  the  circuit  output.  Use  of  an  rf  choke 
in  this  plate  circuit  permits  greater  amplifica- 
tion at  high  frequencies  than  at  low,  a  usually 
desirable  condition. 

When  the  audio  oscillator  (left  12AU7A)  is 
energized,  that  circuit  puts  out  a  relatively 
strong  sinusoidal  signal,  at  a  low  frequency, 
determined  by  circuit  constants  and  adjust- 
ment of  the  core  screw  of  the  VIC*  14  induct- 
ance* Because  of  the  high  C  of  this  circuit, 
and  of  the  extreme  degeneration  introduced 
by  the  1000-ohm  cathode  resistor,  wave  form 
is  cleanly  sinusoidal,  and  harmonics  are  at  a 
minimum, 

A  selected  portion  of  this  signal  is  fed  to  the 
right  half  of  the  12AU7A,  which  is  a  cathode 
follower,  and  from  the  cathode  of  this  triode 
to  the  left  grid  of  the  mixer.  Here,  the  audio 
signal  varies  the  amplification  of  the  mixer 
output  tube,  effectively  modulating  the  high 
frequency  already  in  the  circuit.  By  adjustment 
of  the  "%  Modulation"  control,  amount  of 
modulation  can  be  varied  from  0  to  somewhere 
around  200  percent. 

The  entire  power  supply  is  controlled  by  a 
switch  already  in  the  receiver.  An  added 
switch  ("Tone  SW/*)  is  provided  on  the  panel, 
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to  permit  disabling  of  the  audio  signal,  for 
zero  beating  of  the  xtal  oscillator  and  other 
checking  purposes. 

Construction 
Because  the  crystal  oscillator  was  already  an 
integral  part  of  the  receiver,  necessary  con- 
struction included  only  the  audio  oscillator 
and  the  mixer.  Using  all  standard  parts,  this 
was  easily  fitted  into  a  2"  by  5"  by  6"  utility 
box  (LMB  UC-972  cut  down),  which  in  turn 
fitted  the  space  available  within  the  receiver 
cabinet- 
Tubes  were  mounted  to  project  horizontally 
rearward.  Power  and  signal  connections  were 
made  by  means  of  a  plug  at  front  right.  Some 
components  were  wired  directly  to  the  socket 
prongs.  The  audio  coil  was  mounted  on  a 
bracket  at  front  left,  with  the  adjusting  screw 
up,  so  that  the  audio  frequency  could  be  ad- 
justed easily.  Remaining  components  were 
mounted  on  both  sides  of  a  glass  epoxy  board 
(Vector  85G24WE,  with  T  28  terminals), 
which  was  bracket  mounted  across  the  case. 
By  judicious  arrangement  of  the  components, 
the  wiring  of  the  circuits  is  minimized.  Alterna- 
tive layouts,  to  fit  available  space  or  personal 
preference,  are  entirely  feasible.  The  bulk  of 
the  identifier  unit  can  be  reduced  by  a  factor 
of  more  than  two  by  use  of  "miniature"  com- 
ponents, at  a  considerably  higher  cost  in  parts 
and  labor. 

Adjustment  and  Use 
When  construction  is  complete,  and  wiring 
is  checked,  connect  the  identifier,  and  roughly 
check  it  to  make  sure  all  component  circuits 
work.  Then,  using  an  oscilloscope,  adjust  the 
"percent  modulation"  to  about  95.  Do  not, 
under  any  circumstances,  exceed  or  crowd  100 
percent  modulation,  as  this  will  immediately 
cause  splatter,  which  will  not  only  make  the 
calibration  oscillator  less  useful,  but  may  also 
cause  interference  over  a  wide  area  (several 
blocks),  on  several  or  many  bands. 


With    modulation    satisfactory,    check    cou- 
pling to  the  receiver.  As  die  mixer  is  also  an 
er,  reduction  of  the  coupling  is  usually 


am 


desirable,  to  prevent  overloading  the  receiver 
input,  with  resultant  cross-modulation  and 
spurious  signals.  Coupling  sufficient  to  give  the 
calibration  signals  a  strength  of  about  S3  is 
usually  optimum.  Logging  of  the  strength  of 
the  calibration  signals  at  each  end  of  each 
band  will  furnish  a  good  check,  at  a  later  date, 
on  receiver  performance  and  its  possible  de- 
terioration. 

To  give  as  sharp  a  calibration  signal  as 
possible,  the  audio  modulation  signal  should 
be  of  as  low  a  frequency  as  convenient.  This 
can  be  set  by  adjusting  the  core  screw  in  the 
UTC  VIC- 14  inductor.  With  constants  shown, 
modulation  frequency  is  420  cycles  with  the 
screw  all  the  way  in. 

In  use,  the  calibration  oscillator  is  turned  on, 
with  the  audio  tone  operative,  and  the  desired 
frequency  is  spotted  by  noting  the  audio  tone. 
If  a  very  high  precision  is  desired,  or  for  pur- 
poses of  zero-beating,  the  audio  tone  is  shut 
off,  and  the  oscillator  used  without  modulation. 
For  most  ordinary  purposes,  the  oscillator  can 
be  used  with  the  modulation  on,  the  center 
frequency  point  being  detected  by  watching 
the  S-meter  maximum.  This  is  a  perfectly 
workable  procedure  with  a  sinusoid  ally-modu- 
lated calibration  oscillator,  as  the  two  side- 
bands are  of  equal  width.  It  is  not  usually  a 
sound  procedure  with  a  neon-modulated  cali- 
bration oscillator,  because  the  sidebands  are 
usually  of  unequal  width,  due  to  the  sawtooth 
waveform  of  the  modulating  signal 

The  described  calibration  oscillator  identifier 
has  been  in  full  service  as  a  permanantly-at- 
tached  adjunct  of  a  GPR-90-R  receiver  for 
several  months.  Performance  has  been  emi- 
nently satisfactory,  The  receiver  case  has  not 
been  opened  for  repairs  or  adjustments  during 
that  time,  Further  deponent  sayeth  not, 

...    AY  \^& 
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Converting  the 


Heath  Tene 


r 


to 


SIX 


Robert   Rose    K6GKU 
9332   Sage   Avenue 
Arlington,    California 


Many  hours  of  pure  pleasure  were  spent 
with  my  Heath  HW-19  "Tener,"  both  as  a 
fixed  unit  and  as  a  mobile  rig.  However  when 
I  moved  to  a  new  location ,  the  sagging  sun- 
spots  and  general  inactivity  of  10  meters 
eventually  caused  a  thick  layer  of  dust  to 
accumulate  on  this  little  transceiver.  There- 
fore when  I  was  stricken  with  a  craving  to  do 
some  mobiling  from  the  nearby  mountain-tops 
the  little  "Tener>F  was  rebuilt  into  a  "Sixer" 
and  reactivated. 

The  largest  addition  to  this  conversion  is 
the  addition  of  an  oscillator/tripler  stage 
which  makes  use  of  8  mc  crystals.  The  circuit 
used  was  lifted  from  the  January  1962  issue 
of  73  *  (where  else) .  This  circuit  has  been 
used  in  other  rigs  and  has  been  found  to  be 
reliable  and  rugged.  One  change  has  been 
made  in  the  circuit  shown  in  the  original 
article.  The  connection  at  pin  2  of  the  6AK5 
has  been  removed.  The  6AK5  suppressor  grid 
is  tied  to  the  cathode  internally.  If  pin  2  is 
grounded,  the  oscillator  will  remain  on  while 
the  receiver  is  on  which  tends  to  be  annoying. 

The  unit  was  built  on  a  small  2"  X  2" 
sub-assembly  and  mounted  on  the  upper  right 
hand  backside  of  the  front  panel  behind  the 
Heathkit  emblem.  To  facilitate  changing  fre- 
quency the  crystal  socket  was  installed  on  the 
front  panel. 

The  modification  of  V-4A  into  a  doubler 
stage  involves  the  rewinding  of  Coil  L201 
with  8  turns  of  number  24  wire. 

The  tank  coil,  L202,  was  also  rewound 
with  8  turns  of  number  24  wire.  One  pointer: 
don't  try  to  rewind  the  coil  without  removing 
the  two  turn  link,  and  don't  forget  to  replace 
the  link  once  the  coil  is  rewound. 

The  last  step  in  the  transmitter  conversion 

*  D.    A.    Smith,    W3UZN— 8    mc.    Crystal    Modification- 
Page  24, 


CONNECT   TO 

PIN2    V4A 


CONNECT    TO 

PIN  4     V4A 

CONNECT    TO 

PIN  I     V4  4 


LI  *   Z4    TURNS   *  2* 
CLOSE     SPACED 


is  to  remove  the  if  Trap,  C209  and  L203. 
This  little  device,  if  overlooked,  will  absorb 
most  of  the  50  mc  signal  because  in  the 
original  29  mc  transceiver,  its  job  was  to 
attenuate  the  second  harmonics. 

The  modification  of  the  receiver  section  was 
a  little  tricky  to  nail  down  initially,  but  when 
the  bugs  were  ironed  out,  it  turned  out  to  be 
a  simple  process. 

To  convert  the  receiver  rf  amplifier,  remove 
C101,  C102,  R101,  and  rewind  L10L  L101 
is  rewound  with  9  turns  of  the  original  coil, 
with  the  antenna  tapped  2  turns  from  the 
cold  (ground)  end. 

The  regenerative  detector  was  converted  by 
trimming  LI 02  to  8  turns  of  the  original  coil. 
Some  experimentation  was  made  with  CI  11 
to  try  to  improve  the  quench  frequency  rate. 
It  was  found,  however,  that  the  original  100 
mmfd  capacitor  produced  the  best  tuning 
characteristics  and  was  left  as  is. 

The  last  two  modifications,  although  arbi- 
trary, have  proven  to  enhance  the  operation 
of  the  transceiver.  The  regeneration  control 
was  moved  to  the  front  panel  and  placed 
between  the  volume  control  and  the  micro- 
phone plug.  An  8:1  per  180°  rotation  vernier 
dial  was  added  to  the  main  tuning  capacitor, 
G108.  Although  fine  tuning  is  not  an  out- 
standing feature  of  the  superregenerative  re- 
ceiver, the  combination  of  vernier  tuning  and 
careful  regeneration  adjustment  will  produce 
a  certain  amount  of  selectivity. 

The  entire  modification  took  about  4  to  5 
hours.  A  manual  is  a  great  help  to  plow 
through  the  maze  of  components,  especially  if 
you  didn't  build  the  unit  originally.  The  com- 
ments received  on  the  quality  of  the  signal 
from  this  station  have  been  very  gratifying 
and  the  receiver  has  proven  to  be  disgustingly 
sensitive.  In  general  the  unit  has  proven  to 
be  ideal  for  the  local  nightly  roundtables  and 
it  is  felt  by  the  author  that  this  conversion 
was  time  well  spent, 

.  .  .  K6GKU 
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Varactor  Tripler  to  432  mc 


Tom  O'Hara  W60RG 

Resdel    Engineering   Corporation 

Pasadena,    California 


Varactor  multipliers  now  provide  the  typi- 
cal 2  meter  ham  usiag  a  Gonset  Communi- 
cator (or  converted  522)  the  opportunity  of 
operating  the  UHF  bands.  The  problems  and 
I  xpense  involved  in  building  tube  type  multi- 
pliers and  their  associated  power  supplies  are 
dispensed  with.  This  artical  describes  a 
varactor  tripler  that  generates  432  mcs  with 
an  efficiency  of  70%.  3  actual  watts  out  of  a 
Gonset  GC105  Communicator,  as  measured 
with  a  commercial  wattmeter,  will  give  2.1 
watts   output. 

This  transmitter-multiplier  system  has  re- 
liably produced  5x9  signals  over  a  70  mile 
clear  path  in  the  Los  Angeles  area.  Similar 
multiplier  schemes  are  providing  dependable 
results  between  the  Hollywood  hills  and  San 
Diego.  This  120  mile  path  is  not  line  of  sight, 
but  the  results  do  speak  of  success. 

How  They  Work 

A  varactor  diode  is  simply  a  semiconductor 
diode  which  uses  the  non-linear  capacity 
change  as  related  to  the  voltage  across  its 
junction. 


The  varactor  is  always  used  in  the  reverse 
or  back-biased  connection.  This  particular  cir- 
cuit is  completely  self  biased  however.  For 
heat  dissipation  considerations  the  cathode  is 
grounded.  As  the  depletion  capacitance  varies 
nonlinearly  with  voltage,  the  input  signal  is 
heavily  distorted.  This  distortion  produces  the 
new  frequency  in  a  very  efficient  manner. 

In  following  the  power  flow  from  the  trans- 
mitter to  the  antenna  (Fig.  2}  we  see  it  first 
enter  the  filter  network  at  our  driving  fre- 
quency IF.  This  filter  must  match  the  trans- 
mitter impedance  (50  ohms)  to  the  diode 
impedance  (approx.  30  ohms).  It  also  blocks 
the  harmonic  power  from  being  reflected 
back  to  the  transmitter. 

The  varactor,  is  now  creating  harmonics,  of 
which  the  second  harmonic  is  predominent. 
This  harmonic  flows  through  the  2F  trap  back 
thru  die  diode;  since  it  is  being  blocked  by 
the  3F  and  IF  filter  networks,  Practically  all 
of  the  2F  power  will  circulate  through  the 
diode  and  mix  with  IF  to  create  3F,  or  in 
our  case  432  mcs,  then  flows  through  the  3F 
filter  and  into  the  load  or  antenna. 
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Fig.  1  Equivalent  circuit  of  a  varactor  diode: 
Rs  is  the  lost  resistance  of  the  diode,  and  is 
kept  low  for  high  efficiency. 
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Fig.   2   Basic  tripler  diagram. 
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Fig.  3,  Schematic  diagram  of  varactor  tripler 
to  432  mcs.  See  parts  list. 
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Fig,  4   Block  diagram  of  test  setup. 

As  usual  the  best  efficiency  can  be  achieved 
only  by  using  good  quality  components  and 
UHF  construction  practices.  The  buildup  of 
this  particular  tripler  should  follow  carefully 
the  illustrations- 
Construction 

The  cautious  ham  should  have  no  difficulty 
in  repeating  the  results  if  he  follows  the  lay- 
out. If  you  prefer  putting  it  on  a  chassis,  you 
may  do  so.  Make  the  brass  board  the  same 
size  as  the  corresponding  chassis  bottom 
plate  and  put  the  BNC  connectors  right  next  to 
the  capacitors*  Care  must  be  taken  to  keep  the 
current  paths  as  short  as  possible.  It  may 
seem  wasteful  to  break  the  ceramic  off  of  the 
PLS6  coil  form-  However,  this  fitting  grips 
the  shoulder  of  the  diode  and  provides  a 
good  heat  sink.  After  bolting  the  diode  mount 
to  the  board  (coil  form  modified),  puddle 
solder  between  the  nut  and  board  on  the  side 
nearest  the  edge.  The  47K,  Ji  watt  resistor  will 
also  be  grounded   there. 

Solder  all  coils  to  their  respective  capaci- 
tors, leaving  room  on  LI,  L2  and  L3  for  the 
diode.  You  may  have  to  spread  the  fingers  a 
little  after  removing  die  tension  bands  from 
the  diode  holder.  Gently  push  the  diode  into 
the   holder,    Solder   the   cathode    lead   to   the 


other  side  of  the  board  where  it  comes  out. 
Cut  off  all  but  Ji"  of  the  anode  lead.  Cau- 
tiously solder  the  function  of  LI,  L2  and  L3 
to  this  lead  using  no  more  than  a  47  watt 
iron.  You  may  solder  normally  to  the  lead  of 
the  diode  as  you  would  a  small  resistor,  but 
do  not  apply  heat  directly  to  the  diode 
shoulder. 

Run  a  piece  of  #18  buss  wire  from  the 
solder  lugs  next  to  the  input  and  output  ca- 
pacitors, CI  and  C6,  long  enough  to  reach 
the  solder  lugs  underneath  or  directly  to  the 
body  of  the  BNC  connectors.  This  is  to  keep 
the  ground  path  short  for  max,  power  out. 
Next,  run  a  piece  of  #18  buss  from  the  junc- 
tion of  CI  and  C2  to  reach  the  center  con- 
ductor of  the  input  BNC  Connector,  Check 
placement  of  the  output  BNC  center  con- 
ductor so  that  it  lines  up  with  its  tap  point 
on  L5.  Before  you  solder  it  in,  make  sure  C2 
is  not  grounded  from  improper  seating  of  the 
shoulder  washers.  Insure  that  all  solder  con- 
nections are  clean.  Put  the  assembly  in  the 
box,  solder  the  input  and  output  connections 
and  you  are  ready  to  tune  up. 

Tune- Up 

A  VSWR  bridge  is  the  best  instrument  for 
tune  up,  however  a  wave  meter  or  field 
strength  meter  will  suffice. 

The  2  meter  rig  should  first  be  tuned  up  at 
144  mcs  using  a  50  ohm  dummy  load,  Two 
100  ohm,  2  watt  carbons  in  parallel  on  a 
BNC  chassis  connector  will  do.  You  need  not 
adjust  the  transmitter  again  after  its  tune  up- 
Hook  up  the  SWR  bridge,  varactor  multiplier 
and  50  ohm  dummy  load  as  shown  in  Fig,  6, 
using  a  insulated  tuning  tool  tune  C2  for  max. 
forward  power  on  the  SWR  bridge  and  C2 
for  min.  SWR.  The  SWR  may  still  be  high 
indicating  that  the  output  circuits  are  not 
resonant.  Tune  C4,  C5,  C6  for  min.  SWR  and 
then  go  back  and  repeat  tuning  of  CI  and  C2, 
Next  tune  C3  for  min.  reflected  power.  This 
adjustment  is  important  so  as  to  suppress  ra- 
diation at  288  mcs,  the  second  harmonic.  It 
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Test  gear  for  the  ham:  Practical  con- 
struction plans  and  complete  informa- 
tion for  a  transistor  VOM,  SWR-power 
meters,  dummy  loads,  and  other  pieces 
of  ham  test  equipment. 

Fully  illustrated.  32  pages.  Price:  50c. 

Published     by    73     Inc.,    Peterborough,    N.    H. 


also  gives  max.  power  out  due  to  the  mixing 
action.  Go  back  and  peak  all  adjustments  for 
min.  reflected  power.  The  SWR  should  be  be- 
low 2:1  with  1.5:1  typical.  A  wave  meter  or 
field  strength  meter  tuned  to  432  mcs  can  be 
used  to  peak  the  output  and  check  for  min- 
imum radiation  of  the  second  harmonic  at 
288  mcs.  Re-tune  C3  for  a  null  at  288  mcs. 

Hook  up  an  antenna  and  you  are  ready  to 
operate.  A  word  of  caution:  if  you  are  using 
more  than  8  watts  output,  you  run  the  risk 
of  overheating  and  destroying  the  diode.  Also 
you  will  distort  the  modulation  badly  from 
overdriving  the  diode.  If  you  are  operating  a 
Communicator  4  or  higher  power,  use  2  di- 
odes in  parallel  or  a  higher  power  varactor, 

N'ote 

Two'ers-Gonsets   I,  2t  and  3's  average  3*5  watts  output. 
ARG-1%   3*s  and   SCR   522's  average   5-8   watts  output. 

Picking  The  Diode 
We  usually  don't  pick  our  diode  since  some 


I0-1S-Z0M     QUADS 


•  PRE-  CUT  *PRE-TUNED  *TRIBAND 

2  element  $59.95  bamboo  3  element  c<»9  95  bamboo 

$99.95  fiberglass  $149.95  fiberglass,  NEW 

•  Rotate  with  TV  Rotor 

•  High  F/B  Ratio 

•  Very  Low  SWR 

•  Hign  Gain 

•  Low  Q  Brood! y  Tuned 

•  Easy  to  Match 

•  Low  Wind  Resistance 

•  Rugged  Construction 

Write  for  Free  Literature 


£kutahe  products 


406  BON  AIR  D& 
TEMPLE  TERRACE      PiA 


CRYSTALS   FOR  CHANNEL  A 

*Most   CB    rigs  can   easily   be  retuned  for  ten   meter  operation, 
'Channel    A   will    help   bring    activity   back   t©   ten    meters. 
•Put   your   CB   rig   on   Channel    A   with   a   Texas   Crystal, 

Texas    Crystals    is    making    special    crystals    for    all     popular 
makes  of  CB  rigs  so  they  can  operate  on: 


CHANNEL  A 
CHANNEL  B 
CHANNEL    C 


28*60  mc 
28.65  mc 
28.70   mc 


Thtssi!  crystals  would  normally  sell  for  $3.85,  however.  In  the 
interests  of  encouraging  activity  on  those  channels,  we  are 
making  them  available  for  only: 

$2.95    postpaid 

When  ordering  please  specify  channel  and  make  and  model 
of  CB  rig  you  are  using  so  we  can  match  the  crystal  to  your 
particular  riff. 

ORDER  DIRECT  from : 

TEXAS  CRYSTALS, 

1000  Crystal  Drive,  Fort  Myers,   Florida 


manufacturers  give  the  hams  a  price  break 
or  as  samples  through  clubs.  The  following 
is  a  comparison  between  a  few  of  the  more 
popular  diodes  used  in  amateur  circuits.  Most 
all  are  available  from  the  various  mail  order 
parts  houses. 
The  theoretical  efficiency  is  figured  as  below: 


X2 


Fco 
^        Hn 


MULTIPLIER 
X3  X4 


100  80%  70%  50% 

60  70%  55%  35% 

30  50%  35%  15% 

Fin  is  the  driving  frequency.  Fco  is  the  cutoff 
frequency.  Where  Q=  1  at  the  voltage 
breakdown  point  Vb, 

(ossuming  simple  filters  capable  of  30db 
spurious  reduction) 

The    prices    are    constantly    being    revised 
downward    as    more    people    use    them.    Effi- 


Toble  I 


Manufacturer 

Type 

Input   Power 

X3   Efficiency 

Price 

PSI 

PC-116 

8  max. 

greater  than  70% 

$12.00 

Microwave 

Associates 

MA4060C 

10 

55% 

$35.00 

PSI 

PV-002 

16 

greater  than   70% 

$16.00 

Motorola 

MVI804 

30 

50% 
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ciency  and  power  handling  are  on  the  in- 
crease also.  Motorola  is  experimenting  with  a 
pair  of  IN  1386s  driving  them  with  a  Johnson 
Thunderbolt  to  300  watts  in  at  50  ines  and 
getting  200  watts  out  as  doubler. 

.   .  .   .  W60RG 
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personal    paper,    March    19 $4. 

Parts  List 

CI,    C2 — 3-32    nimfd    variable    (Johnson    160-130) 
C3,   CST    C6— 5-1.5mmfd   variable    (Johnson    160-102) 
C4 — 7,3*1.4    mmfd    variable    (Johnson    Type    V) 
C7 — 1    mmfd   silver   mica    (Elmenco   DM15-010k) 
Dl — PSI    PC-11G    varactor    (TRW    Electronics) 
Jl,    J2—  BNC    connector    UG-657/U     (amphenol) 
LI — 5   turns  #18   copper   buss    Y$u  dia.   space  wound 
L2 — -3    turns   #18    copper    buss    %if   dia.    space   wound 
L3 — 2    turns    #18    coper   buss    J4" 
L4 — 2   turns    #18    copper    bu.        %" 

*i    turn 
L5 — 2   turns  #18   copper   buss    H" 

1    turn 


dia.    space    wound 
dia.    space    wound    tap 

dia.    space   wound   tap 


Rl — 47 K   %  watt  carbon  resistor 

diode  holder — Cambion   Thermionic  type  PLS-6    (see  text) 

tite-fit   box  chassis    1MB   J-875 

The  total  cost  of  all  parts  is  under  $22. 
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(Methods  for  electrically  expanding  the  scales  of  dc  voltmeters) 


C.  E.  Miller  W11SI 
85  Hammond  St. 
Acton,   Mass, 


ac.  VOLTS 

ADD   25  V. 


Fig.  I 

Electrical  expansion  of  a  2Vi"  long  scale 
to  read  the  25  to  30  volt  dc  segment  is 
equivalent  to  a  conventional  meter  with 
scale  over  two   feet   long. 


No,  not  literally,  although  it  is  a  temptation 
sometimes.  Take  the  case  of  an  ordinary  panel 
meter  which  is  used  to  adjust  or  monitor  a 
normally  constant  voltage.  To  begin  with,  the 
meter  is  only  specified  to  a  certain  accuracy 
and  has  only  a  limited  scale  length.  The  result 
may  be  a  reading  of  questionable  value  and  a 
mild  case  of  eyestrain.  As  a  monitor,  small 
fluctuations  from  normal  may  go  unnoticed 
unless  one  happens  to  be  watching  for  them. 
Here  again  the  limited  scale  length  makes  it 
difficult  to  read  the  magnitude  of  the  fluctu- 
ations. We  could  place  a  magnifying  glass  in 
front  of  the  meter  scale,  but  vou  must  have 
guessed  that  there  is  a  better  way*  You're 
right.  It's  the  ollset  or  expanded  scale  meter. 
With  it  we  use  the  entire  scale  length  to  read 
a  small  segment  of  the  total  range  of  an  ordi- 
nary panel  meter  as  illustrated  in  Fig.  1.  The 
improved  readability  is  obvious.  It  is  also  pos- 
sible to  increase  the  absolute  accuracy  of  the 
original  movement.  Two  of  the  many  methods 
of  electrical  expansion  of  a  meter  scale  will 
be  outlined.  Although  the  result  will  be  an 
expanded  scale  dc  voltmeter,  the  basic  meter 
in  either  case  may  be  a  voltmeter  or  a  milliam- 
meter.  The  choice  of  method  will  depend  on 
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HI    OM! 

Fall  has  come.  The  WX  is  cooling  down,  Condx  on 
80/40/20  ore  improving.  IS  and  10  ore  perking  up  a  bit  and 
will  improve.  VHF  activity  is  at  an  all  time  high.  So  we  say — 
DO  IT  NOW!  Call,  wire  or  write  us  for  your  needs  in  new  or 
used  gear. 


CASH/NO  TRADE 

AMECO  ON  NUVI3T0R  2  Meter  Converter  and 

Power  Supply   28-32   NIC    IF  $35.00 

CENTRAL  ELECTRONICS  10B  (Rack  Mount)  69,00 

CENTRAL  ELECTRONICS  20A  factory  wired  125.00 

CENTRAL  ELECTRONICS  Deluxe  VFO   160-15  25.00 

CENTRAL  ELECTRONICS  100V   Exciter  395.00 

CLEGG   INTERCEPTOR  Receiver  (like  new)  319.00 

COLLINS  75A2  Receiver  with  speaker  225.00 

COLLINS  75A-4    Receiver  with    speaker  369.00 

COLLINS  75S-3   Receiver  (like  new]  475.00 

COLLINS  3128-4  Console  129.00 

COLLINS  KWM-2  Transceiver  745.00 

DRAKE  1A  Receiver  139.00 

DRAKE  IA  Receiver  with  Crystal   Calibrator  149.00 

DRAKE  2A  Recever  with  Q  Multiplier  Speaker  195.00 

DRAKE  2B  with  Speaker  &  Calibrator  219.00 

ELDIC0  SSB100A  Exciter  195.00 

ELMAC  A54H  Mobile  Transmitter  29.00 

GLOBE  CHIEF  Deluxe  Transmitter  39.00 

HALLICRAFTERS  S38E  Receiver  24,00 

HALLICRAFTERS  S388  Receiver  19.00 

HALLICRAFTERS  SX62A  Receiver  199,00 

HALLICRAFTERS  SX71   Receiver  89.(10 

HALLICRAFTERS  SX110  Receiver  99.00 

HALLICRAFTERS  SX111   Receiver  149.00 
HALLICRAFTERS  CBS  Transistorized  5  Watt 

CB  Transceiver  99.00 

HALLICRAFTERS  S11Q    Receiver  25.00 

HAMMARLUND  HQ100  Receiver  99.00 

HAMMARLUND  HQ1I0  Receiv-r  with  Speaker  129.00 

HAMMARLUND   HOI 70  $ece'v*T  199.00 

HAMMARLUND  HQI70C  Receiver  with  Clock  209.00 

HAMMARLUND  S-2G0   Sneaker  (for   HQ-170)  10.00 

HEATH  MT-1   Cheyenne  Xm  tter  44.00 

HEATH  VF-1  VFO  15.00 

HEATH   HW-32  119.00 
HEATH  APACHE  Transmitter  with  SB-10  SSB  Adaptor  239.00 

JOHNSON   122  VFO  25.00 

JOHNSON  6N2   Factory   Wired   Hike   new)  109.00 

JOHNSON  NAVIGATOR    Transmitter  69.00 

JOHNSON   RANGER  149.00 

JOHNSON  Pacemaker  Transmitter  139,00 

JOHNSON  VALIANT— A    Powerhouse  179.00 

KNIGHT  T150  Transmitter — excellent  75.00 

LAFAYETTE  HE35  6  Meter  Transceiver  39.00 

NATIONAL  NC8S   Receiver  59.00 

REGENCY  ATC-1   Converter  39.00 

SBE-1LA  Linear  (like  new)  199.00 
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Collins,  Drake,  Hallicrafters, 

National,  SBE,  Swan  in  stock 

for  shipment  today! 


NATIONAL  NCL  2000  LINEARS 
arrive.  This  one  is  the  "tops"  of  all. 
We  are  trading  high  on  this  one. 
We  need  your  linear.  You  need  this 
one*  Let's  make  a  deal  now. 


NATIONAL  NCX-5  —  Your's  is 
awaiting  your  order  —  Let  us  help 
you   be   one  of  the   first  to   put   an 

NCX-5  on  the  air! 


NEW  from  HYGAIN!  All  new  series 
trap   beams,    verticals   and    dou- 
Write     for     new     HYGAIN 


CATALOG. 


WRITE  FOR   LATEST  REVISED  BULLETIN 

ISSUED  MONTHLY 
AMERICA'S  MOST  RELIABLE  DEALER 


Write  for  our 

Special  Transceiver 
Packet 


IOX 

37A 


PHONE 

886   5749 

Area    Code 

605 


WATERTOWN,   SOUTH    DAKOTA 


We  Offer  Time 

Payments  on 

New  Equipment 
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Fig.  2 


Fig,  3 


Comparison  of  characteristics  of  ideal  zener 
diode  with  practical  zener  modeled  of  b)  , 
Simple  method  for  expansion  of  dc  volt* 
meter  scale. 

the  end  use  of  the  meter  and  the  desired  final 
accuracy. 

Both  methods  require  a  source  of  "offset" 
voltage.  This  constant  voltage  is  equal  to  or 
less  than  the  smallest  voltage  indicated  on  the 
expanded  scale.  A  few  years  ago  the  only  rela- 
tively simple  sources  consisted  of  either  bat- 
teries or  VR  tubes.  Batteries  would  be  charged 
to  death  and  their  voltage  was  not  constant, 
requiring  frequent  replacement.  The  use  of 
VR  tubes  limited  their  application  to  the  ex- 
pansion  of  segments  of  relatively  high  voltage. 
The  advent  of  relatively  inexpensive  zener  di- 
odes has  made  meter  expansion  both  simple 
and  practical,  Zener  diodes  have  their  prob- 
lems too,  of  course,  as  we  may  see  from  Fig* 
2a,  An  ideal  zener  diode  would  show  no  re- 
verse current  until  the  voltage  across  it  was 
as  large  as  Vz,  Beyond  the  knee,  the  voltage 
across  the  device  would  not  change  regardless 
of  the  current  flowing  through  it,  A  practical 
zener  diode  on  the  other  hand  is  characterized 
by  a  "soft  knee"  and  an  increase  in  the  voltage 
across  it  as  the  current  through  it  is  increased. 
The  latter  effect  is  similar  to  the  result  we 
would  have  if  we  placed  a  fixed  resistance  in 
series  with  an  ideal  zener,  as  shown  in  Fig.  2b. 

The  Erst  and  simplest  method  of  meter 
scale  expansion  is  shown  in  Fig,  3.  Here  a 
voltmeter,  typically  a  high-resistance  device,  is 
connected  directly  in  series  with  a  zener  diode. 
The  deflection  of  the  meter  pointer  is  propor- 
tional to  the  current  flowing  through  it,  but 
this  will  be  zero  as  long  as  V3  is  smaller  than 
Va,  When  Vs  exceeds  V„  current  will  flow  in 
the  circuit,  Vz  wall  be  a  constant,  and  the  meter 
wall  see  and  read  the  difference  between  Vg 
and  Vz.  For  the  example  shown  in  Fig,  1,  we 
would  thus  use  a  0-5  volt  meter  and  a  25- volt 
zener  diode-  The  disadvantages  of  this  sys- 
tem are  imposed  by  the  zener  diode.  The 
actual  voltage,  VZJ  may  be  as  much  as  5-10% 
above  or  below  the  indicated  value.  Thus,  with 
a  zener  having  an  exceptionally  sharp  knee 
at  23  volts,  a  5-volt  meter  would  indicate  a 
VB  of  23-28  volts.  Another  problem  typically 
arises  due  to  the  soft  knee  or  relatively  large 


change  of  V2  at  low  current.  This  effectively 
degrades  the  linearity  of  the  expanded  scale 
meter  at  the  low  end.  This  problem  is  typically 
worst  in  zeners  of  earlv  manufacture  and  all 
higher  power  dissipation  types.  Best  results 
will  be  obtained  with  modern  zeners  in  the 
250-  or  400-milliwatt  class. 

The  most   desirable   method   of   meter   ex- 
pansion involves   the  use  of  a  simple  bridge 
circuit.    Here    the    peculiarities    of   the   zener 
diode  become  relatively  unimportant,  and  we 
may  obtain  excellent   linearity  and   accuracy. 
The  final  accuracy  will  typically  be  governed 
by  the  accuracy  of  the  standard  we  employ 
when  setting  two  potentiometers.  Fig.  4  illus- 
trates the  basic  circuit  which  operates  as  fol- 
lows.   Consider   the   circuit  between   points   a 
and  /;  to  be  opened  at  point  x.  The  zener  diode 
and  Rl  form  a  shunt  regulator  circuit.  Resistor 
Rl  limits  the  current  through  the  zener  diode 
when  Vs  is  greater  than  VK.  Under  these  cir- 
cumstances, and  assuming  the  zener  to  have  a 
sharp  knee,  the  voltage  at  point  a  with  respect 
to  point  c  will  be  equal  to  Vz.  Resistors  R2 
and  R3  form  a  simple  voltage  divider  across 
V8.  The  ratio  of  these  two  resistances  will  be 
set  such  that  when  V,  is  equal  to  Vso,  the  volt- 
age at  point  b  with  respect  to  point  c  will  also 
be  equal  to  VB.  Thus,  with  VBO  applied  to  the 
input  terminals,  the  bridge  is  said  to  be  bal- 
anced, that  is,  the  voltage  appearing  at  point  b 
with  respect  to  point  a  will  be  zero.  The  circuit 
may  be  closed  at  point  x  and  no  current  will 
flow  through  the  meter,  As  V8  is  made  greater 
than  VSfp  the  voltage  at  point  a  with  respect 
to  point  c  will  not  change,  but  the  voltage  at 
point  b  on   the  voltage  divider  will  increase- 
Since  the  voltage  at  point  b  with  respect  to 
point  a  is  increasing,  the  meter  will  begin  to 
deflect  upscale.   It  is  only  necessary'   then   to 
select  the  values  of  R2  and  R3  to  give  a  null 
when  Vs  equals  Vm  and  to  select  the  proper 
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Fig  4 


Fig  5 


Simplified  schematic  of  bridge  type  ex- 
pansion network.  Choice  of  component  val- 
ues is  considerably  simplified  by  experi- 
mental determination  of  zener  operating 
point. 

Multiplier  resistor  Rx  turns  mill  (ammeter  a) 
into    voltmeter   b) .    Expansion    of    voltmeter 
may     require     removal     of     Rt     (see    text). 


58 


73   MAGAZINE 


value  of  Rm  to  limit  the  meter  current  to  the 
full-scale  value  when  Ve  equals  Vsf, 

A  rigorous  analysis  of  this  circuit  could  be 
performed  to  include  all  the  components.  This 
would  allow  us  to  determine  all  values  on  pa* 
per.  Because  of  the  variability  between  zener 
diodes  of  the  same  txpe,  however,  rather  broad 
adjustments  of  some  values  must  be  possible. 
Therefore,  it  is  more  practical  to  consider  a 
simplified  approach  using  less  complicated 
calculations  and  based  on  experimental  data. 

Procedure 

First  it  is  necessary  to  decide  upon  the  seg- 
ment of  voltage  (Vgo,  Vsf )  the  meter  will  read. 
There  are  no  set  rules  on  this  as  the  circum- 
stances will  be  different  in  each  application. 
The  segmental  range  should  certainly  overlap 
the  range  of  normally  encountered  fluctuations, 
For  example,  it  may  be  very  narrow  if  a 
highly  regulated  power  supply  voltage  is  to  be 
monitored.  A  natural  benefit  of  expanding  a 
meter  scale  by  this  technique  is  an  increase  in 
the  accuracy  of  the  meter.  In  terms  of  per  cent, 
this  improvement  will  be  approximately 


%  accuracy 


V  f  -  V 

sf  '  so 


V 


sf 


Basic  meter   _ 
X     _„_.      Eq.   1 


accuracy 


For  a  2%  meter  expanded  as  in  Fig,  1,  we 
could  then  read  a  voltage  in  the  range  of  25-30 
volts  to  an  accuracy  of  1/3%  full  scale.  On  the 
other  hand,  it  must  be  remembered  that  the 
meter  will  require  initial  calibration,  and  the 
standard  must  be  of  greater  aecurary  than  that 
of  the  expanded  scale  meter* 

Almost  any  type  of  dc  meter  can  be  ex- 
panded by  this  technique.  This  allows  us  con- 
siderable latitude  in  the  choice  of  the  instru- 
ment to  be  used.  One  of  the  most  important 
factors  is  typically  the  appearance  of  the  scale. 
That  is,  a  meter  is  often  chosen  such  that  its 
original  scale  calibration  has  some  simple  re- 
lation to  the  expanded  voltage  segment  This 
may  save  considerable  effort  and  result  in  a 
neat  professional  appearance.  Most  panel 
meters  are  of  the  D' Arson  val  or  moving  coil 
type  and  therefore  have  full-scale  deflections  in 
the  microamp  or  milliamp  range.  Fig,  5a  il- 
lustrates such  a  meter  when  run  barefoot.  The 
resistance  of  the  wire  in  the  moving  coil  is 
represented  by  Rm,  This  same  meter  may  be 
used  as  a  voltmeter  simply  by  adding  series 
resistance  as  Rx  in  Fig,  5b.  In  order  to  use 
the  simplified  equations,  it  will  be  necessary 
to  know  the  full-scale  deflection  current  for 
the  meter  movement  selected.  This  mav  be 
marked  on  the  scale,  even  in  the  case  of  many 
voltmeters.  If  you  are  not  sure*  a  multimeter 


^:vH 


so 


1 
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Fig  6 


Fig.  7 


Circuit  for  determining   zener  diode  operat- 
ing point  and  the  value  of  RT, 
Complete    schematic    diagram    of    electrical 
expansion  network. 

in  series  with  the  movement  and  a  voltage 
source  will  indicate  the  full-scale  current  with 
sufficient  accuracy.  If  a  milliammeter  is  to  he 
checked  in  this  manner,  be  sure  to  include  a 
very  large  value  of  resistance  in  series  with  the 
source  to  limit  the  current  to  a  safe  value.  The 
value  of  resistance  may  then  be  decreased  until 
the  needle  reads  full  scale. 

The  zener  diode  may  now  be  selected.  Here 
again  we  will  make  a  simple  experimental  de- 
termination which  will  enable  us  to  consider- 
ably simplify  our  problem.  As  was  previously 
stated 7  Vz  should  be  smaller  than  Vm.  For  the 
normal  zener  diode,  a  Vz  of  approximately  6 
volts  is  particularly  desirable.  This  range  is 
characterized  by  the  sharpest  knee,  the  lowest 
series  R^  and  the  lowest  change  of  Vz  with 
temperature.  If  it  is  felt  that  temperature  ef- 
fects will  be  of  particular  importance,  com- 
pensated zeners  are  available  in  the  9-volt 
range  with  exceptionally  low-temperature  co- 
efficients* Their  cost  is  greater  than  that  of 
uncompensated  diodes  and  generally  will  not 
be  worth  the  added  expense.  The  use  of  low- 
powered  zeners  is  advantageous  due  to  their 
low  cost  and  because  they  give  the  appearance 
of  having  a  much  sharper  knee  at  low  current 
than  units  capable  of  dissipating  much  more 
power. 

Since  Rl  and  the  zener  diode  form  a  shunt 
regulator  circuit,  minimum  current  flows  when 
Vs  equals  Vgo  and  maximum  current  will  flow 
when  Vg  equals  Vsf.  The  circuit  illustrated  in 
Fig.  6  will  yield  almost  all  of  the  required  in- 
formation about  the  zener  diode  and  resistor 
Rl.  The  object  is  to  determine  the  largest  value 
of  R  which  is  consistent  with  a  reasonably  small 
change  of  Vz,  indicating  that  we  are  operating 
beyond  the  zener  knee,  We  begin  with  a  very 
large  value  of  R.  As  the  value  of  resistance  R 
is  decreased,  the  voltage  VK  seen  by  the  meter 
should  be  seen  to  increase.  The  change  in  Vz 
will  become  more  gradual  as  R  is  further  re- 
duced. Finally  a  point  will  be  reached  at  which 
further  reduction  of  the  value  of  R  will  have 
only  a  very  small  effect  on  the  value  of  Vz. 
The  value  of  R  at  this  setting  may  be  measured 
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with  an  ohmmeter,  and  Vz  is  indicated  by  the 
voltmeter*  This  value  of  R,  measured  with  an 
ohmmeter,  will  become  Rl  and  the  voltmeter 
will  indicate  the  value  of  VK  to  be  used  in  the 
following  equations. 

An  ideal  voltmeter  would  be  one  which  does 
not  draw  current  to  load  the  circuit  under  test* 
The  D'Arsonval  meter  wall  draw  a  known 
amount  of  current  at  full  scale  which  is  de- 
termined by  its  internal  resistance*  The  ex- 
panded scale  voltmeter  using  the  same  move- 
ment will  draw  several  times  as  much  current. 
This  is  one  reason  for  using  the  largest  prac- 
tical value  of  resistance  for  RL  For  the  same 
reason  we  would  like  to  use  large  values  of 
resistance  for  R2  and  R3.  However,  two  im- 
portant considerations  must  be  taken  into  ac- 
count First,  the  ratio  of  R2  and  R3  will  de- 
pend upon  the  values  of  \\0  and  Vz,  In  addi- 
tion, the  impedance  of  R2  must  be  low  enough 
so  that  when  V„  equals  \\fr  we  are  able  to 
draw  both  the  full-scale  meter  current  and 
the  current  drawn  by  R3.  A  reasonable  value 
For  R2  is 


R2=  (0.8) 


Vrf  -  W„ 


I 


nifd 


Eq.  2 


where  the  0.8  factor  should  assure  that  we 
can  always  obtain  a  full-scale  meter  deflection 
when  Vs  equals  Vsf.  The  value  of  R3  is  then 
found  simply  as 


R3  - 


R2  (V,) 
V     —  V 

v  so         *  z 


Eq.  3 


It  should  be  remembered  that  the  ratio  of 
R2  and  R3  must  be  such  as  to  balance  the 
bridge  when  Va  equals  VB(><  Either  resistance 
could  be  varied  slightly  for  this  trimming 
operation,  but  it  is  preferable  that  R2  be  fixed 
to  be  sure  that  the  meter  will  alwavs  be  able 
to  draw  full-scale  current  at  Vaf, 

Values  for  all  components,  except  the  meter 
resistance  of  Fig,  4,  have  now  been  deter- 
mined. Since  we  know  that  more  than  full- 
scale  current  will  be  available  for  the  meter 


w 


1.345  V. 

OR 
EQUIV. 


Fig.  8 


Circuit  for  accurate  calibration  of  meter. 
Resistors  Ri  ond  R-j  should  be  accurate  wire- 
wound  types. 


when  V3  equals  Vsfj  it  will  be  necessary  to 
add  resistance  in  series  with  Rm.  This  resist- 
ance will  also  be  variable  and  determined  ex- 
perimen  tally,  so  that  Ira  is  just  limited  to  the 
full-scale  value  when  Vs  equals  Ysf.  The  total 
resistance  of  the  meter  will  be  greater  than 
Rm  for  the  milliameter  in  Fig.  5a,  but  may  be 
less  than  Rni  +  R^  for  the  voltmeter  of  Fig.  5b. 
The  schematic  of  the  final  circuit  appears  in 
Fig,  7,  Before  actually  constructing  this  circuit, 
it  is  important  to  estimate  the  maximum  power 
that  will  be  dissipated  by  the  zener  diode, 
given  approximately  by 


max.  P,i  « 


V^  -  V 


sf 


7 


Rl 


+  1 


in  M 


V, 


Eq.  4 


This  power  should  not  exceed  the  maximum 
rating  given  by  the  manufacturer.  It  is  also 
wise  to  consider  the  effects  of  other  component 
choices  at  this  time.  The  most  important  factor 
affecting  performance  of  the  meter  will  be  the 
various  component  temperature  coefficients. 
The  effect  of  the  zener  diode  has  already  been 
discussed.  The  meter  itself  has  a  temperature 
coefficient  of  resistance,  which  cannot  be 
altered.  Fortunately,  this  is  swamped  out 
by  the  relatively  large  value  of  Rx  which  will 
be  employed.  For  reasons  of  low-temperature 
coefficient,  it  is  desirable  that  fixed  resistances 
of  the  circuit  be  either  metal-film  or  wire- 
wound  types  and  that  wire- wound  pots  be 
utilized  for  Rxv  and  R4*  Carbon-film  resistors 
may  also  be  used,  but  standard  molded-carbon 
types  should  be  avoided  except  where  the 
degree  of  scale  expansion  is  small.  The  value  of 
R4  should  be  approximately  10  to  20%  of  the 
value  of  R3  found  from  Equation  3.  The 
value  of  R5  will  then  be  given  by 


R5  = 


R3  - 


R4 
IT 


Eq.   5 


The  nearest  available  values  for  Rl,  R2,  and 
R5  should  be  satisfactory  due  to  the  available 
range  of  adjustment  of  R4  and  Rx. 

Assembly 

The  expansion  circuit  may  now  be  assembled 
and  tested.  The  test  will  require  the  use  of  a 
variable  voltage  power  supply  and  a  good 
meter,  to  be  used  as  a  monitor.  Typically,  a 
10K  pot  may  be  used  at  Rx  for  test  purposes. 
The  first  step  is  to  set  the  mechanical  zero 
of  the  meter  before  any  power  is  applied.  The 
power  supply  is  then  adjusted  for  Vfi  equal  to 
Vw  The  meter  is  then  set  to  zero  deflection 
by  adjustment  of  R4.  Note  that  the  meter 
will  deflect  downscale   if  Vs   is   smaller   than 
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SERVICE 

TESTED 

EQUIPMENT 


from 

HERE  IS  A  PARTIAL  LIST  OF  OUR  QUALITY  RECONDITIONED  HAM  GEAR,  FULLY  GUARANTEED, 
AND  SHIPPED  FREE  WITHIN  THE  CONTINENTAL  U.  S.  WITH  CASH  ORDERS. 


RECEIVERS 


Collins  75A4      . 
Collins  75A-3 
Col  Ins  75A-4  (Ser  «r4317) 
Collins  75S-1 

Collins  75S-3  

Elmac  PMR-6A 

Gonset  G-66B 

Gonset  3-way  P/S  for  G*66B 

Hallicrafters  S-85      

Hallicrafters  $X^9 
Hallicrafters  SX-IOI 
Hallicrafters  SX-101A 
Hallicrafters  SX-110    . 
Hallicrafters   $X*!11 
Hallicrafters  SX-140 
Hallicrafters  S420 
Hammarlund  HQ-lOO   . . , 

Hammarlund  HCH10    . 

Hammarlund   HQ-145-C 

Hammarlund  HQ-150      , 

Hammarlund  HCH70-C 
National   NC  173     

National  WC-300    

National   NC-303     ." 
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TRANSMITTERS 


159,00 

269.00 

449.00 

359.00 

559.00 

.    39.00 

79.00 

15.00 

69.00 

85.00 

195.00 

225.00 

125.00 

159.00 

85.00 

.   49.00 

95.00 

119.00 

199.00 

139.00 

.219.00 

75,00 

179,00 

275.00 


Hal  fie  rafters  HT37    

Hammarlund   HX-50 

Heath  Apache 

Heath  Warrior  Lfnear   . 

Heath  DX-40 

Johnson  Ranger  .... 

Johnson  Valiant 

Johnon  Invader  200  (new) 

Johnson  Invader  2000 
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TRANSCEIVERS 


269.00 
275.00 
169,00 
209.00 

39.00 
109.00 
199.00 
443.00 
675,00 


Drake  TR-3  ... 
Gonset  G*76  w/DC  Pow-  Sup. 
Hallicrafters  SR-150 
Hallicrafters  PS-150  AC  Sup, 
Swan  SW-140  ....... 

Swan  SW-120  (new) 


..  439.00 
.,  249.00 
..  489,00 
. .  75,00 
. ,  1 59.00 
195.00 


VHF    EQUIPMENT 


Gonset  6M  Comm.  Ill 
Gonset  6IVf  Comm.  IV 
Gonset  2M  Comm.  IV 

Gonset    G-50    

Gonset  II  2M  Linear  . . 
Poly-Corn  PC-62  ...... 

Johnson  6N2  Converter 
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159.00 
219.00 
239.00 
219.00 

89.00 
239.00 

39.00 


B  &  W  5100       ,  _      . 

B  &  W  6100  (brand  new)   . . . 
Central  Electronics  20-A 
Cent.   Efect   20-A  Deluxe  VFO 
Collins  325-1      .  , 


Collins  32S-3 

Elmac   AF-67 

Gonset  G-77  w/Mod.  &  P/S 

Gonset    GSB-100    

Hallicrafters    HT-32A 
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149.00 
495.00 
119.00 

24.50 

429.00 

549.00 

.    49.00 

95.00 
199.00 
319.00 


GO   SINGLE   SIDEBAND   ON   VHF! 
Special  while  stock  lasts.  HURRY! 

Brand  new  Hallicrafters  transverters 

HA-2  w/Pow  Sup   . , 1 95,00 

HA-6  w/Pow  Sup 195.00 


TERMS  AVAILABLE 


"THE  STORE  OPERATED  BY  HAMS  FOR  HAMS" 
K6L0S,  K6GC0,  K6DXD.  K6EFr  K1SFQ,  W6SEY 


MISSION 
SUPPLIES 

3316  Main  Street 

Riverside  3,  California  92501 

Phone  683-0523  (area  code  714) 


I 
I 


ORDER 
TODAY 


I  MISSION    HAM   SUPPLIES 

I  3316    Main    Street    Riverside   3,    Calif.    92501 

•   Attn:    Bill   Hullquist.   K6L0S,   Ptease  Ship  me  the  following:       | 

^_^_ ^ | 

$   enclosed.  (Cash  orders  shipped   FREE  in  continen- 

I   tal  U.  SO  I 

[   Q  QUOTE  trade  allowance  and  terms. 
Q  Please  send  latest  HAM  flyer. 
□  Put  me  on  your  mailing  list. 

I    NAME _,.. 

(please  print) 


Call 


I 

I 
I 


Address 
City  .  .. 


■ 


Zone 


State 


I 
I 

i 
i 
I 
I 
I 


d     ■     *     ■     ■     ■ 


(Cam.  orders  add  4%  tax)  \ 


OCTOBER   1964 


61 


V^.  This  is  a  normal  condition  and  should 
cause  no  concern.  As  was  previously  stated, 
the  required  value  of  Rx  may  be  less  than  the 
internal  resistance  of  the  basic  voltmeter  being 
expanded.  Under  these  circumstances  the  in- 
ternal multiplier  resistance  must  be  removed. 
This  requires  opening  the  meter  case  and  usu- 
ally removal  of  the  scale  plate.  The  meter 
should  not  be  damaged  if  this  work  is  done 
in  a  clean  area,  and  reasonable  care  is  exer- 
cised. The  author  prefers  to  short-circuit  the 
multiplier  (series  resistor)  rather  than  to  re- 
move it.  The  meter  mav  then  be  restored  to 
its  original  condition  merely  be  removing  the 
shorting  jumper  With  Vs  equal  to  VHf  it  should 
be  possible  to  adjust  Rx  for  exactly  full-scale 
deflection.  The  pot  may  be  removed  from  the 
circuit  and  its  value  measured  with  an  ohmeter. 
If  a  large  variation  of  Rx  caused  a  relatively 
small  change  in  meter  deflection,  then  the  final 
circuit  might  employ  only  a  wire- wound  pot 
at  Rxv.  If  variation  of  Rx  seems  to  have  a 
large  degree  of  control  over  the  meter  current, 
then  most  of  the  resistance  in  the  final  circuit 
should  be  in  Rxfs  a  stable,  fixed  resistor. 
The  value  of  the  wire- wound  pot  will  then  be 


XV  ^~ 


R,  -  i; 


xf 


Eq,  6 


Calibration 

The  value  of  the  wire-wound  pot  will  then  be 
curate  only  if  it  is  calibrated  against  a  highly 
accurate  standard,  A  quality  laboratory  type 
meter  may  be  employed  if  available.  If  not, 
the  familiar  bridge  circuit  may  be  used  as  an 
inexpensive  standard.  This  method  will  give 
good  accuracy,  but  will  be  less  convenient  to 
set  up.  The  circuit  is  diagrammed  in  Fig,  8, 
The  open-circuit  voltage  of  a  mercury  cell  is 
the  basic  reference.  The  voltage  across  the  ex- 
panded scale  meter  is  divided  by  a  precision 
voltage  divider,  R2  and  R3  and  compared  to 
the  reference  by  a  microammeter.  When  the 
calibration  bridge  is  at  null  the  relation  be- 
tween its  voltages  and  resistances  will  be 


va  =  v 


B 


1  + 


Rl 
R2 


Eq.  7 


and  must  be  calculated  separately  for  calibra- 
tion of  the  Vso  and  VBf  points  on  the  meter. 
This  means  that  three  or  four  precision  resistors 
will  be  required.  A  multimeter  set  to  its  most 
sensitive  current  range  and  in  series  with  a 
100K  or  I  meg  pot  will  suffice  as  the  null  in- 
dicator. The  circuit  is  first  set  up  with  the 
proper  resistors  for  calibrating  Vso.  The  switch 


must  be  open  and  Rm  set  to  its  maximum 
value.  With  VM  set  to  approximately  Vso,  close 
the  switch  and  note  the  deflection  of  Mir  In- 
crease or  decrease  V9  until  closing  the  switch 
causes  no  del  lection  of  Mn.  Reducing  the  value 
of  Rni  will  increase  the  sensitivity  of  the 
null  indication,  When  balance  is  achieved,  R4 
in  the  meter  expansion  network  may  be  ad- 
justed. The  values  of  Rl  and  R2  are  changed 
to  those  calculated  from  equation  7  for  V 
and  the  balancing  procedure  is  repeated.  The 
calibration  is  then  completed  by  adjusting  the 
meter  expansion  resistor  RXT  for  exactly  full 
scale   deflection. 

.  .  .  W1ISI 


City 
Life 

(Ugh) 


Mike  Schwartz  WA2WYJ 
42-65    Kissena    Blvd. 
Flushing  55,   N,  Y. 


Putting  up  an  antenna  in  your  back  yard 
is  relatively  "easy*  because  there  is  no  one  to 
stop  you    (except  the  XYL). 

But  if  you  live  in  one  of  the  modem  New 
York  apartment  buildings  putting  up  an  an- 
tenna may  not  be  quite  so  easy— or  legal 
When  my  parents  took  this  apartment  (after 
living  in  our  own  house  all  my  life)  they 
signed  a  long  thin  piece  of  paper  called  a 
I  ase— WELL— it  said  on  this  unimportant  little 
document  that  no  tenant  could  put  up  any 
antennas  TV  or  otherwise,  on  the  roof,  out 
the  window  or  on  the  fire  escape.  Boy,  what 
a  position  I  was  in. 

Being  the  kind  of  person  I  am,  I  always 
learn  the  hard  way 

Within  a  couple  of  weeks  of  our  arrival  in 
Flushing  (Home  of  the  World's  Fair)  I  had 
the  roof  of  tliis  building  looking  like  the  an- 
tenna farm  you  think  you  need  50  acres  of 
land    for.    After   many   hours    of    work   I    was 
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$400.00  F.CXB.  Oakland 

Includes 

F  1.8  Fixed  Focus  Lens 

25'  CoAx  &  Connectors 

Matching  Transformer 

Standard  "C"  Mount  Lens 

Lenses  Available: 

1.4  &   1.9 

Wide  Angle  &  Telephoto 

Vidicons 

also  available  for 
replacement. 


NEW  FLAT 
CLOSED  CIRCUIT  TV 

Mechanical  Vldicon   Focusing  Assembly  -      Violin  and   KF   Output 

GENERAL   SPECIFICATIONS   OF  "RICOH" 
CLOSED     CIRCUIT    TELEVISION     CAMERA     (WV-030R) 
Horizontal  scanning 

frequency  :  15.75   kc    - 

Vertical  scanning 

frequent  ■> 
Sr; Mining  system 
Synchronizing    system 


Video  hand   width 
Resolution 

Carrier  frequence 

Output    impedance 
t  » nt put  voltage 
Camera  tube 
Standard   lens   used 


Required  lijerht  intensity 
Minimum   light   intensity 

Numbers   of   Semi- 
conductors used 

Permissible    environ- 
mental temperature 

Rated  power  supply 
Power  consumption 
External  dimension 
Weight 

Accessories 


;  50  or  /i0  c/s 

:    Random  interlacing 

;  Synchronous  or  nonsynchronous  to 
AC  power  line, 

:         5  M(     ~ 

Both     horizontal     and     vertical     over 
3 50   line-, 

\:iy   2   .1  U,   S*   TV  channel  at  lower 
frequency 

■  75  ohm 

:  Over  30   raV. 

:         Vidicon  773SA 

:  F  1.8t  f^25  m/m  C  mount*  Lens 
can  be  changed  :  Light -value's  differ- 
ence of  each  lens  is  automatically 
compensated. 

:   Over  100  lux  (F  1.8  lens) 

:  Over  40  lux  (F  1.8  lens  and  slowly 
moving  object) 

:   23  Transistors  &  15  Diodes 

:  -5*C — 1-40*  C     (up     to     -J-45°C     for 

moving  air  i 
:  AC  11/V,  50  or  60  c  s 
:    1 1    VA 

*00   (D)    X    153    (W)   X   79    (H)mm 
:  About  4.7  kgs. 
:  —  AC  cord 

—  Output     cable     3C2V     type     with 
impedance  matching  transformer 


AFCO  Electronics,  Inc.    101  Linden  St.,  Oakland,  California  94607 


very  proud  of  what  I  had  up  there; 

A  pair    of    stacked    seven    element    2    meter 

beams, 

beams. 
A  big  wheel  antenna, 
A  six  meter  five  element  beam. 
A  one  element  15m  rotary  dipole. 
A  dipole  for  80m, 
A  dipole  for  40m. 
A  dipole  for  20m. 
A  dipole  for  10m, 

One  lovely  evening  after  dinner  the  door- 
bell rang.  My  father  went  over  to  open  the 
door  and  the  Super  was  standing  there.  To 
the  right  of  the  Super  was  another  man  look- 
ing crosseyed  at  me,  I  was  then  informed  that 
he  was  the  lawyer  the  building  had  hired  to 
take  care  of  people  who  don*t  take  care  of 
themselves  and  fail  to  live  up  to  the  conditions 
stated  in  the  lease*  They  both  informed  me 
that  I  was  breaking  the  lease  by  having  an- 
tennas up  on  the  roof  and  instructed  me  to 
take  the  antennas  down  or  I  would  probably 
get  a  summons  from  the  fire  department.  I 
said  to  my  sell  after  they  left  that  I  would 
lake  the  damn  antennas  down  after  the  sked 
I  had  planned  on  two  meters.  The  band  was 
so  great  that  night  that  I  never  got  around 
to  take  down  the  antennas. 


No  one  bothered  me  for  about  two  months 
then  I  heard  from  the  greatest  fire  department 
in  the  world  (so  they  tell  me).  That  night 
all  my  beautiful  antennas  were  now  down. 
The  only  things  I  had  now  was  the  big  wheel 
under  mv  bed. 

In  New  York  City  apartment  buildings 
there  is  an  old  custom  that  the  Super  of  the 
building  gets  a  tip  from  most  tenants  Around 
tliis  time  the  Super  is  the  nicest  man  in  the 
world.  One  day  my  parents  gave  me  an  envel- 
ope to  give  the  super.  Upon  receipt  of  this 
generous  check  he  told  me  it  would  be  alright 
if  I  put  up  a  small  dipole  on  the  roof,  he  also 
told  me  that  I  could  use  the  master  TV  an- 
tenna as  a  transmitting  antenna.  I  tried  to 
tell  him  that  I  would  blackout  every  TV  in 
the  building  out  he  would  not  listen. 

After  he  received  about  a  hundred  com- 
plaints from  potential  tip  givers  he  suggested 
that  I  put  my  old  antennas  back  up  and  he 
would  take  care  of  the  men  from  the  New 
York  Fire  Department  if  they  ever  came 
around. 

By  the  way  the  transmitter  I  hooked  up  to 
the  master  antenna  was  the  little  six  meter 
transistorized  transceiver  described  in  the 
Mav  1963  issue  of  73. 

.  .  .  WA2WYJ 
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S.W.R.  BRIDGE  and 

FIELD  STRENGTH  METER 


Crysta 
Refrigerator 


Robert  Robbins 
411  Cowgill  St. 
Dover,   Delaware 


K3HTB 


Allow  50*?  for 

packing  and 
shipping, 
California  resi- 
dents include 
4%  sales  tax. 


■ 


,:.  •  •■■ 


UE 
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OFFERED! 
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An\^«wJ^fe)itJiWbination  unit  for  either  home 
station  yj  trrfobtle  use  ...  as  an  accurate  Standing 
Wave^fridge  and  a  sensitive  Field  Strength 
Meter.  52  ohm  impedance.  Will  take  a  full  kilo- 
watt and  can  remain  in  the  line  all  of  the  time. 

Grey  metal  case,  SWH  x  IVV'W  x  2VV  D, 
with  standard  fittings,  1 3%"  Brtght-vue  meter, 
and  detachable,  telescoping  antenna  which  ex- 
tends to  10%",  With  instructions  and  schematic. 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM         SAN  JOSE,  CALIFORNIA 
"Northern  California's  Most  Complete  Ham   Store" 


Living  in  apartments,  particularly  on  the 
third  floor  as  we  do,  has  many  notable  disad- 
vantages for  the  amateur.  The  lack  of  ade- 
quate grounding  facilities  and  limited  an- 
tenna space  (or  any  space,  for  that  matter) 
are  two  of  the  more  salient  problems.  On  the 
credit  side,  however,  they're  cheaper:  allow- 
ing more  money  for  equipment.  They  don't 
have  lawns  to  mow:  allowing  more  time  for 
operating.  Living  on  the  third  floor  also  means 
shorter  cables  to  my  1296  mc  dish  on  the 
roof. 

Everything  seemed  fine,  that  is  until  I  read 
about  K2TKN's  Ultra-Stable  Xtal  Oscillator 
(73,  Feb,,  '63,  pg,  27).  Coming  up  with  a 
similar  oscillator  wasn't  hard,  but  running  a 
coax  line  from  the  third  floor  to  the  ground 
was  something  else  (finnicky  landlord).  Any- 
way, encapsulating  the  oscillator  in  a  thermos 
and  burying  it  several  feet  underground  meant 
chopping  through  eight  inches  of  concrete- 
definitely  out  of  the  question,  and  I  could  n't 
afford  a  crystal  oven    (finnieky  XYL). 
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It  looked  like  I  was  going  to  have  to  rely 
on  our  wall  thermostat  for  my  temperature 
stabilization,  indeed,  a  sad  state  of  affairs. 
Then  I  began  thinking:  look,  the  main  pur- 
pose of  a  crystal  oven  is  to  maintain  a  con- 
stant temperature,  not  necessarily  a  particular 
temperature,  but  a  constant  one.  K2TKN's 
idea  of  burying  the  oscillator  was  to  utilize 
the  near  constant  temperature  of  the  earth 
several  feet  underground,  not  an  attempt  to 
achieve  any  specific  one. 

Not  being  in  a  fortunate  enough  position 
to  use  this  method,  I  was  forced  to  find  an- 
other one,  and  there  are  other  constants.  The 
boiling  point  of  water  is  one,  but  not  desiring 
Transistor  Newburg,  I  turned  to  another  one: 
the  freezing  point  of  water  or  melting  point 
of  ice.  They  are  both  the  same,  but  I  won't 
go  into  a  discussion  of  vapor  pressures  and 
equilibrium.  When  ice  is  melted  in  water,  the 
solution  will  gradually  reach  a  point  of  equi 
librium  at  0°  C.  The  temperature  may  vary 
plus  or  minus  depending  on  the  mineral  con- 
tent of  the  water  in  your  area,  nevertheless 
it  will  be  a  constant  temperature. 

What  was  needed  then  was  a  means  of  im- 
mersing the  circuit  in  a  bath  of  ice,  and  an 
enclosure  to  protect  the  oscillator.  Also,  it 
would  be  a  good  idea  to  have  a  thermometer 
to  show  that  the  temperature  was  remaining 
constant*  As  can  be  seen  from  the  pictures, 
the  only  items  necessary  are  a  two  gallon  oil 
can  for  the  ice,  a  mason  jar  to  seal  the  oscil- 
lator in,  and  a  convenient  length  of  plastic 
garden  hose  with  a  fitting.  The  two  little  jars 
in  the  picture  are  the  ingredients  for  mixing 
up  epoxy  glue, 

A  hole,  just  large  enough  to  slide  the  coax 
through  without  damaging  the  insulation,  is 
punched  through  the  top  of  the  mason  jar 
lid,  After  sliding  in  the  coax,  seal  around  the 
hole  with  the  epoxy  (or  rubber  cement). 
When  the  cement  dries,  it's  a  good  idea  to 
screw  the  lid  on  the  jar  and  test  it  in  water 
before  placing   the   oscillator   inside.    A   small 


...NOW  FROM 

BARKER  &  WILLIAMSON 

«  #    I    THE      f»  » 

vcmtkrwi 

A  Portable  Antenna  for  2  through  20  Meters! 

A  lightweight,  compact  tele- 
scopic whip  .  .  .  mounts  any- 
where:  motel,  cottage*  trailer, 
hotel,  boat. 

Supplied  with  interchangeable 
coils  and  shorting  bar  for  2 
through  20  meters.  Furnished 
with  mounting  bracket,  base  and 
coaxial  line  (less  connector). 

The  telescopic  whip  is  heavy- 
duty  and  chrome  plated,  the 
base  is  high  impact  polystyrene, 
a  weather-proof  boot  protects 
the  loading  coil. 

Low  SWR  oo  all  bands. 

Retracts  to  1814  inches,  fits  into 
KWM2  carrying  case. 

The  Vacationer  is  ideal  for  the 

"ham"  who  travels— it  can  be 
installed  and  disassembled  in 
minutes.  _,  (    „     . 

Pat.  Pemling 

At  hading  electronic  distributors 

BARKER  &  WILLIAMSON,  Inc. 

BRISTOL,  PA.  /  Phone  215-788-5581 


COMPLETE  UNIT 

$19.95 


r  IMPROVE  OPERATION 

with 
Power-Packed   3,7  DB   Gain 


Base  Station 

with 

\  WAVE 

Ground   Plane 

Insure  maximum  signal 
transfer  arid  minimum  SWR 
from  antenna  to  receiver 
without  toss  of  conventional 
matching  transformer*  Ad- 
just band  width  frequencies 
From  50  to 
54  mc 

Model    AM-T06 


*34.95 


Compare 
Advantages 

Up  to  20  db  Signal  to  Noise 
improvement  *  Fully  weather- 
sealed  •  Lower  radiation  angle 
Double  radiated  power  ■  Built- 
in  lightning  protector  +  SO- 239 
connector 

Max  Power  Input  250 W.AM 
VSWR  less  than  1.2  1 

Normal  Input  Imp.  . .  50  ohms 

Accepts  Mast  of  1  ft  " 
Overall  Height  —  ft  Wave 

Wind  Surface  Area— 1J2  sq.ft. 
Wind  load  at  100  mpb-^8  lb*. 


See  Your  Dealer  or  Send  For  Complete 
"ANTENNA  BUYER'S  GUIDE" 


4125  W.  Jefferson  Blvd.  Dept. 

Area  21 3,  731-2251  —  Los  Angles,  Calif. 
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fishing   sinker   may   be  needed  for  balast    to 
keep  the  jar  from  floating. 

The  tank  was  made  by  cutting  the  top  off 
of  the  oil  can  with  a  can  opener  (what  else?), 


punching  a  hole  near  the  bottom  for  the  hose 
coupling,  and  sealing  this  with  epoxy.  The 
hose  is  used  to  drain  off  the  excess  water 
when  more  ice  is  added,  and  avoids  the  mess 
of  trying  to  scoop  it  out  with  a  cup,  I  bor- 
rowed (permanently)  a  large  Bobby-Pin  from 
the  wife  and  bent  it  so  that  it  could  be  used 
as  a  hose  clamp.  A  shot  of  quick-drying 
copper  spray  paint  completed   the   job. 

Note  that  these  are  all  items  found  around 
the  average  house  and  that  any  convenient 
substitute  could  be  made.  I  had  originally  in* 
tended  to  use  a  picnic-size  thermos  jug,  but 
the  one  we  have  doesn't  have  a  large  enough 
opening  to  receive  the  oscillator  circuit,  As  it 
is,  two  trays  of  ice  cubes  to  a  gallon  of  water 
last  about  two  hours.  An  open  thermos  could 
possibly  double  this.  Temperature  stability  is 
achieved  within  twenty  minutes,  at  most,  and 
the  resultant  stability  of  the  unit  is  excellent, 

K3HTB 
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Jim  Kyle  K5JKX 
1236    N.E.    44th    St. 
Oklahoma  City,  Okla. 


All  About  Noise  Figure 


"I  don't  believe  in  noise  figure!  The  only 
measurement  of  receiver  sensitivity  that 
means  anything  to  me  is  how  many  micro- 
volts of  signal  my  receiver  takes  before  I  can 
hear  it." 

This  emphatic  statement  from  a  supposedly 
well-versed  VHF  enthusiast  started  us  on  a 
detailed  examination  of  the  whole  idea  of 
noise  figure  as  a  measurement  of  receivers— 
and  we  came  up  with  some  surprising  dis- 
coveries, as  well  as  no  small  amount  of  con- 
fusing data.  And  in  view  of  all  this,  it  struck 
us  that  it  is  again  time  for  a  detailed,  nan- 
confusing  look  at  the  subject. 

Most  surprising  of  the  discoveries  we 
made  was  that  the  attitude  of  disbelief  was 
not  unique  to  the  one  person  who  triggered 
our  probe— several  manufacturers,  privately, 
admitted  to  sharing  this   opinion.   It  appears 


that,  although  the  concept  of  noise  figure  as  a 
measurement  of  receiver  sensitivity  has  been 
around  for  nearlv  20  years,  it  has  been  so 
surrounded  by  confusion  that  many  people 
have  simply  rejected  it  rather  than  try  to  cut 
their  way  through  the  morass  of  conflicting 
data. 

So  let's  try  to  cut  it  free  of  the  confusion, 
once  and  for  all  Ready?  Let's  go. 

First,  what  is  all  this  noise  jazz  anywey? 
We're  all  familiar  with  the  fact  that  some- 
times an  incoming  signal  is  just  too  weak  to 
hear,  "Down  in  the  mud  is  the  usual  expres- 
sion for  such  a  situation.  But  what's  "the 
mud?*'  Nothing  but  noise. 

This  noise  is  of  the  "hiss**  type,  rather  than 
sputter  or  crash,  and  originates  from  the  fact 
that  electrons  are  always  in  motion  at  all 
temperatures  greater  than  absolute  zero.  The 
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higher  the  temperature,  the  greater  the  mo- 
tion. Since  the  individual  electrons  don't  think, 
there's  no  purpose  behind  their  motion— or,  in 
other  words,  the  motion  is  random. 

But  every  motion  of  an  electron  gives  rise 
to  a  slight  electrostatic  voltage,  which  in  a 
closed  circuit  becomes  a  normal  voltage.  The 
motion  of  a  single  electron  results  in  a  voltage 
so  slight  that  it's  of  interest  only  to  theoreti- 
cians—but any  electric  circuit  contains  millions 
of  billions  of  electrons,  and  the  total  of  all 
their  votages  at  any  given  instant  measures 
up  close  to  a  microvolt  This  is  well  within  the 
range  of  detectable  signal,  with  enough  am- 
plification in  use. 

Since  the  motion  of  each  electron  is  ran- 
dom, the  resulting  total  voltage  will  con- 
sist of  random  amounts  occurring  at  random 
times;  its  completely  unpredictable,  and  ap- 
pears as  simply  a  hissing  sound  in  a  speaker 
or  as  snow  on  a  TV  screen. 

This  "thermal  noise"  is  distributed  equally 
from  zero  frequency  all  the  way  up  to  (and 
past)  the  frequencies  of  light  waves,  so  that 
no  matter  what  part  of  the  spectrum  a  receiv- 
er is  tuned  to,  it  will  find  some  thermal  noise. 

And  since  the  noise  is  distributed  equally, 
it  stands  to  reason  that  the  wider  the  slice  of 
spectrum  you  are  listening  to,  the  more  noise 
you're  going  to  get.  That  is,  if  you  have  all 
the  selectivity  in  and  are  hearing  a  slice  of 
spectrum  just  10  cycles  per  second  wide, 
you  Ye  not  going  to  find  as  much  noise  there 
as  you  will  in  a  slice  10,000  cps  wide. 

This  result— the  theoretical  bovs  talk  about 
it  in  terms  of  "noise  bandwidth'— shows  us 
what's   wrong   with   absolute   microvolts   as   a 


so 


60 


73 


70 
!       I 


so     so 

Mil 


too 


125 


tW 


ITS       200     Z25    250       ZBB 


! 


i       \      t     r    i    i- 


iPPAftEMT       AJVTENN.!       T£wPERATU&E 


Converting  measured  NF  to  apparent  an- 
tenna temperature  (see  text).  Example:  If 
noise  figure  measures  to  be  —  2.8  db,  ap- 
parent antenna  temperature  is  150°K, 
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SX-117  RECEIVER 


Exceptionally  versatile  and  compact  Triple-con- 
version,  superheterodyne  communication-type  re- 
ceiver. Selectivity  .5,  2.5 ,  or  5.  Sensitivity  less 
than  1  v.v  on  AMr  less  than  Vv  mv  on  SSB  CW. 
T-Notch  filter,  I.F.  type  noise  limiter,  100  kc  xtal 
Calibrator. 

IN    STOCK;       Net    $379.95 

HA-10  Low  freq,  tuner  adapts  SX-117  for  85  kc* 

3  inc.      Net  $21.95 


ALSO  IN  STOCK:     HT-44  Compact  Transmitter, 
SSB,  AM,  or  CW  80-10  meters.     Net  §395,00 

P-150  AC  Supply  for  HT-44,     Net  $99.50 

1(tlsed  Equipment  October  Special11 
HALLICR AFTERS    SX-101A  $269.95 

HALLICRAFTERS   HT-37  360.00 

WRITE  FOR  LATEST   COMPLETE  LIST 
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Kennen  Sie  das  D  L  -Q  T  G  ? 
Die  Clubzeitschrift  des  DARC  (Deutscher 
Amateur-Radio-Club)  mit  ihren  ausgezeich- 
neten  technischen  Artikeln  wird  auch  Sie,  lieber 
OM  in  den  USA  interessieren! 
Das  Blatt  erscheint  jeden  Monat  und  ist  64 
Seiten  stark,  mit  zusatzlichen  16-24  Seiten 
"Ham-ads"  aller  Art,  Eine  echte  Amateur- 
Radio-Zcitsch  rift! 

Schweizer*  Oesterreichcr  und  Deutsche  sind  an 
der  Ausarbeitung  ihres  technischen  Teiles  be- 
teiligt  Fordern  Sie  gegen  einen  IRC  einmal 
das  Probeheft  August  1964  an— Sie  sehen  darin 
die  aktuelle  Reportage  "Schweiz-Portorico  auf 
70  cm-Welle  via  Mond,"  hochinteressante  Aus- 
fiihrungen  iiber  VHF-Ausbreitung  und  andere 
Aktualitaten  in  grosser  Zahl. 
Und:  was  kostet  das  Magazin  pro  Jahr?  3% 
Dollar  frei  Ihr  QTH  in  den  USA,  Xltere  Jahr- 
gtinge,  bis  zuriick  zu  1961  bekommen  Sie  komp- 
lett  zu  2.50  Dollars*  solange  der  Vorrat  reicht* 
Abonnicren  Sie  fiir  2  Jahre  um  6  Dollar  und 
sparen  Sie  einen!  Ihr  Scheck  und  ernige  Zeilen 
Keniigen— und  Ihr  Abonnement  lauft.  Tnx  OM 
und  vy  73! 
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measure  of  receiver  sensitivity, 

To  make  it  more  clear,  let's  take  an  exam- 
ple. Suppose  you  have  a  receiver  which  is 
capable  of  good  copy  on  a  CW  signal  only 
0,01  microvolts  in  strength;  this  would  be  an 
excellent  receiver*  If  noise  happens  to  be 
distributed  over  the  slice  of  spectrum  in  wliich 
the  signal  is  located  at  the  rate  of  0.001  mic- 
rovolt per  cycle-per-second  of  bandwidth, 
though,  (and  this  is  just  an  example— don't 
quote  it  as  being  fact,  since  actual  noise  is 
not  nearly  so  predictable)  then  at  a  selectivity 
setting  which  gives  you  10  cps  bandwidth, 
the  noise  coming  in  will  be  0.01  microvolts 
and  the  signal  wall  be  at  the  same  level. 
Your  signal-to-noise  ratio  will  be  1  to  1,  which 
is  difficult  copy.  If  bandwidth  is  cut  to  1  ops, 
S/N  will  climb  to  10  to  1*  But  if  the  band- 
width is  expanded  to  100  cps,  the  signal  will 
be  only  one-tenth  as  strong  as  the  noise— it 
will  be  so  far  in  the  mud  that  you  stand  only 
a  ghost  of  a  chance  of  ever  telling  it's  there. 
Now  there's  nothing  wrong  with  the  micro- 
volt idea— if  and  only  if  the  "noise  bandwidth" 
of  the  receiver  is  specified  at  the  same  time. 
But  without  knowing  the  noise  bandwidth, 
the  sensitivity  in  microvolts  tells  you  nothing 
at  all! 

And  the  rub  here  is  that  "noise  bandwidth" 
is  not  the  same  as  the  ordinary  bandwidth 
we  all  know.  To  determine  "noise  band- 
width" you  have  to  solve  an  integral  equa- 
tion  involving  differential  gain,  and  who 
wants  to  use  calculus  every  time  the  receiver 
sensitivity  must  be  measured? 

Still,  many  people  like  to  talk  about  sen- 
sitivity in  terms  of  microvolts,  since  this  quan- 
tity is  relatively  easy  to  measure.  It  doesn't 
hurt  at  all,  if  the  noise  figure  is  also  given.  Or 
if  the  noise  bandwidth  is  given.  But  micro- 
volts alone  tell  nothing  about  the  weakest 
signals  youll  be  able  to  hear. 

So  how's  with  noise  figures?  The  concept 
of  noise  figure  was  first  described  in  1944  by 
H.  T.  Friis,  writing  in  the  Proceedings  of  the 
IRE,  and  has  come  into  wide  use  in  the 
ensuing  years.  But  can  you  define  exactly 
what  it  is?  If  you  can,  you're  doing  consider- 
ably better  than  most  people. 

Even  die  engineers  who  deal  with  the  con- 
cept daily  vary  quite  a  bit  in  their  defini- 
tions. According  to  the  4th  Edition  of  "Refer- 
ence Data  for  Radio  Engineers,"  page  375, 
noise  figure  is  the  ratio  of  available  signal  to 
noise  at  the  input  of  the  receiver  to  the  avail- 
able signal  to  noise  at  the  output.  According 
to  the  instruction  booklet  for  the  Polytechnic 
Model  904  Noise  Generator,  a  laboratory  type 
instrument,  noise  figure  is  the  ratio  of  actual 


receiver  output  noise  power  to  that  developed 
by  an  ideal  receiver.  The  ideal  is  not  defined. 
The  common  definition  most  often  heard 
is  that  noise  figure  is  the  ratio  of  actual  re- 
ceiver noise  to  the  noise  of  a  perfect  noiseless 
receiver.  This  approaches  the  idea  but  the 
statement  itself  has  no  meaning;  the  ratio  it 
describes  is  N/O,  and  any  number  divided  by 
zero  is  indeterminate. 

Other  definitions  include  "the  ratio  of  out- 
put noise  to  input  noise,  divided  by  available 
power  gain  (4th  Edition  Reference  Data, 
page  769)  and  "the  ratio  of  carrier  power 
available  from  the  antenna  to  the  theoretical 
noise  power  when  mean  noise  power  and  car- 
rier power  are  equal,"  And  after  that  last 
mouthful,  the  people  who  don't  believe  in 
noise  figure  can  hardly  be  blamed! 

But  the  most  accurate  definition  is  the  one 
we  started  with:  noise  figure  is  the  ratio  of 
input  S/N  ratio  to  the  S/N  ratio  at  the  out- 
put In  a  noiseless  receiver,  there  would  be 
no  change  in  S/N  ratio  as  the  signal  went 
through,  and  the  noise  figure  would  be  1. 
But  all  practical  receivers  of  the  conventional 
type  introduce  at  least  a  little  noise,  which  is 
added  to  both  incoming  signal  and  incoming 
noise  alike,  so  the  output  S/N  ratio  is  poorer 
than  that  at  the  input.  This  yields  a  noise 
figure  greater  than  1;  in  a  very  good  receiver, 
it  will  be  somewhere  between  1  and  2. 

These  "noise  figures"  don't  agree  at  all  with 
those  you  normally  see  quoted,  for  a  very 
good  reason.  The  "noise  figure'*  we  are  using 
at  this  point  is  a  ratio  only;  it  has  no  dimen- 
sions or  units.  In  general  use,  however,  this 
ratio  is  expressed  in  db,  A  ratio  of  2  (in 
power,  which  noise  figures  are)  is  expressed 
as  3  db,  while  a  ratio  of  1  is  0  db.  So  the 
theoretically  perfect  receiver  has  a  noise  figure 
of  0  db?  while  a  good  one  has  between  0  and 
3  db. 

Now  we  have  a  noise  figure  in  db.  What 
does  it  mean?  We  saw  earlier  that  the  weakest 
signal  a  receiver  could  pick  up  was  limited  by 
noise,  rather  than  by  sensitivity  in  microvolts. 
We  also  saw  that  the  amount  of  noise  was  in- 
fluenced by  the  "noise  bandwidth."  The  im- 
portance of  noise  figure  is  simply  that  it 
makes  "noise  bandwidth"  cancel  out,  and  thus 
indicates  directly  the  relative  sensitivity  of  the 
receiver. 

That  is,  if  you  have  two  receivers  side  by 
side,  and  each  has  the  same  sensitivity  in 
microvolts  but  one  has  a  noise  figure  of  3  db 
while  the  other  has  a  noise  figure  of  6  db,  a 
weak  incoming  signal  which  is  right  at  the 
noise  figure  of  6  db3  a  weak  incoming  signal 
which  is  right  at  the  noise  level  on  the  6  db 
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receiver  will  be  3  db  above  noise  level  on  the 
3-db  receiver,  and  will  thus  be  considerable 
easier  to  copy.  Continuing,  a  signal  which  is 
right  at  the  noise  level  on  the  3  db  receiver 
will  be  way  down  in  the  mud  on  the  6  db 
receiver,  and  probably  cannot  be  copied  at 
all. 

It's  important  at  this  stage  to  note  that  the 
noise  figure  indicates  the  best  performance 
of  which  the  receiver  is  capable,  and  this 
does  not  necessarily  correspond  with  the  result 
youll  actually  get  in  practice.  In  the  above 
example,  if  you  were  trying  to  read  a  CW 
signal  with  the  selectivity  controls  set  for  10 
kc  bandwidth,  the  signal  could  have  been 
boosted  well  out  of  the  mud  on  either  re- 
ceiver simply  by  narrowing  the  passband  to 
remove  the  unneeded  bandwidth  and  its  noise 
contribution.  Signal  to  noise  ratio  can  be  im- 
proved some  17  db  this  way  in  copying  CW 
as  compared  to  fone, 

But  when  both  are  set  for  the  same  selectiv- 
ity, and  both  have  the  same  gain,  the  receiver 
with  the  lower  noise  figure  will  hear  the 
weaker  signal,  while  the  other  one  loses  out. 

We  can  see  from  this  that  noise  figure  in 
itself  doesn't  seem  to  have  much  meaning 
either— but  noise  figure  can  be  given  along 
with  total  receiver  gain,  with  microvolt  sen- 
sitivity, or  with  receiver  output  level,  as  a 
measure  of  a  receiver's  ability  to  pick  up  weak 
signals. 

We  really  don't  have  to  go  so  far  to  see 
that  noise  figure  alone  has  little  meaning;  a 
piece  of  hookup  wire  an  inch  long  or  so  will 
have  a  noise  figure  of  0  db,  but  it  won't  be 
much  of  a  receiver.  The  important  thing  is 
noise  figure  plus  gain. 

In  view  of  this,  the  high  emphasis  on  low 
noise  figures  might  seem  a  bit  useless  except 
for  one  thing.  To  bring  out  this  reason,  we 
have  to  sidestep  a  moment  and  look  at  gain 
and  noise  separately. 

If  a  signal  is  relatively  free  of  noise,  and  if 
we  have  a  noiseless  amplifier  (it's  not  possible, 
but  don't  worry  about  it) ,  then  we  can  get  all 
the  gain  we  need  with  no  trouble. 

If  the  signal  is  buried  in  noise  when  our 
noiseless  amplifier  gets  it,  we  can't  do  much 
good.  The  noise  will  be  amplified  as  much  as 
the  signal,  and  the  result,  though  loud,  will 
be  just  as  unreadable  as  ever, 

A  paragraph  back  we  said  the  noiseless 
amplifier  was  impossible.  However,  if  the 
noise  contributed  by  the  amplifier  is  60  db  or 
more  below  the  level  of  the  incoming  signal 
the  amplifier  is  for  all  practical  purposes  noise- 
less* The  amount  of  noise  added  will  be  so 
small  in  comparison  with  the  signal  that  we 
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will  never  hear  it*  and  will  have  difficulty  in 
even  measuring  it. 

So  the  practical  problem  is  how  to  get  the 
signal  some  60  dh  greater  than  the  noise 
without  adding  more  noise  in  the  process. 
Actually,  the  60-db  figure  is  a  broadcast- 
standard  ideal.  For  ham  purposes,  where  we 
can  tolerate  quite  a  bit  of  noise,  10  to  15  db 
is  often  considered  enough- 
Let's  try  an  example  to  see  how  things 
work.  Assume  the  signal  is  at  a  level  of  1 
microvolt  and  that  each  amplifier  stage  along 
the  way  adds  0. 1  microvolt  of  noise*  In  addi- 
tion, let's  say  that  each  amplifier  stage  has  a 
voltage  gain  of  3,2,  and  that  the  signal  coming 
from  the  antenna  has  no  noise  at  all. 

Input  to  the  first  stage  will  be  1  microvolt 
of  signal  and  0  microvolts  of  noise;  this  stage 
amplifies  the  signal  to  3,2  microvolts  and  adds 
0.1  microvolt  of  noise  to  the  output. 

The  second  stage  receives  3,2  microvolts  of 
signal  and  0.1  microvolt  of  noise;  it  ampli- 
fies this  to  10  microvolts  of  signal  and  0.32 
microvolt  of  noise,  and  adds  another  0.1  mi- 
crovolt of  noise  of  its  own  to  bring  the  noise 
content  to  0,42  microvolt* 

The  third  stage  brings  things  up  to  32  mi- 
crovolts of  signal  and  L35  microvolts  of  noise, 
and  adds  another  0,1  microvolt  to  the  noise 
to  give  us  1.45  microvolt  in  the  output 

Similarly,  fourth-stage  output  will  have 
approximately  100  microvolts  of  signal  and 
4.73  microvolts  of  noise.  You  can  see  that  the 
ratio  of  noise  to  signal  is  continually  increas- 
ing; It  began  at  zero,  was  1/32  at  the  output 
of  the  first  stage,  and  by  the  fourth-stage  out- 
put had  climbed  to  1/21. 

But  with  the  specific  figures  we  have  been 
using,  the  signal  is  still  a  little  better  than  21 
times  as  strong  as  the  noise  after  four  stages. 
This  gives  us  a  signal-to-noise  ratio  of  about 
23  db,  which  isn't  bad, 

Let's  go  back  and  try  a  0.1  microvolt  input 
signal.  First  stage  output  is  now  0,32  micro- 
volts of  signal  and  0.1  microvolt  of  noise. 
Second  stage  output  is  1  microvolt  of  signal 
and  ,42  microvolt  of  noise*  Third  stage  gives 
3*2  microvolts  signal  and  1.45  microvolts 
noise,  while  fourth  stage  gives  about  10  mi- 
crovolts signal  and  4.73  microvolts  noise-  The 
signal  is  now  only  2  J  times  as  strong  as  the 
noise,  for  a  S/N  ratio  of  3  db,  although  it  was 
noiseless  when  it  entered  the  receiver, 

We  can  see  also  that  every  additional  stage 
of  amplification  hurts  the  signal-to-noise  ratio 
in  this  cast1,  because  more  noise  is  added  in 
every  stage. 

Had  the  gain  per  stage  been  higher,  or  the 
noise  added  in  each  stage  lower,  the  original 


purity   of  the  signal   would  have   been   more 
closely  maintained. 

Let's  see  briefly  how  it  would  work  with  a 
stage  gain  of  10,  the  0.1  microvolt  input 
signal,  and  all  other  conditions  the  same  as 
the  previous  example* 

First  stage  output  would  be  1  microvolt  of 
signal  and  0.1  microvolt  noise;  second  stage 
would  give  10  microvolts  signal  and  1.1  mi- 
crovolt noise;  third  stage  would  be  100  micro- 
volts signal  and  11.1  microvolts  noise;  and 
fourth  stage  would  be  1000  microvolts  signal 
and  111.1  microvolts  noise. 

Signal-to-noise  voltage  ratio  at  the  output 
of  the  first  stage  would  be  10  to  L  At  the 
second-stage  output,  it  would  be  9  to  1.  At 
the  third,  9  to  1  also,  and  at  the  fourth,  still 
9  to  1. 

Compare  this  with  the  second  example. 
There,  signal-to-noise  voltage  ratio  after  one 
stage  was  3.2  to  1,  after  two  was  2.38  to  l7 
after  three  was  2.2  to  1,  and  after  four  was 
2.1  to  L 

And  in  the  first  example,  after  the  first  stage 
S/N  voltage  was  32  to  1,  while  after  four 
stages  it  had  dropped  to  21  to  1. 

This  indicates  that  for  good  performance 
we  must  have  good  gain  per  stage;  with  the 
third  example,  the  signal-to- noise  ratio  for  a 
weak  signal  stayed  fairly  constant  at  about 
9  to  1  regardless  of  the  number  of  stages.  In 
the  earlier  examples  with  less  gain,  S/N  ratio 
got  worse  with  every  stage. 

Before  we  get  away  from  the  numbers 
game,  let's  try  one  more  example.  This  one 
is  more  complicated-  It  assumes  that  the  first 
stage  has  a  voltage  gain  of  20  and  contrib- 
utes 0.1  microvolt  of  noise,  wliile  the  remain- 
ing stages  have  voltage  gains  of  10  and  con- 
tribute 0.2  microvolts  of  noise  per  stage.  As 
before,  the  input  signal  is  noise-free,  and  well 
try  it  at  the  0.1  microvolt  leveL 

Output  of  the  first  stage  will  consist  of  2 
microvolts  of  signal  and  0,1  microvolt  noise, 
for  a  S/N  voltage  ratio  of  20  to  1. 

Output  of  the  second  stage  will  be  20 
microvolts  of  amplified  signal,  1  microvolt  of 
amplified  noise,  and  0-2  microvolts  of  new 
noise.  S/N  voltage  ratio  is  now  20/1.2  or  16.7 
to  L 

Third-stage  output  will  be  200  microvolts 
of  signal,  12  microvolts  of  amplified  noise,  and 
0.2  microvolts  of  new  noise.  S/N  voltage  ratio 
becomes  200/12.2,  or  16.4  to  1. 

Following  the  same  pattern,  fourth-stage 
output  will  be  2000  microvolts  of  signal  and 
122,2  microvolts  of  noise;  S/N  will  be  about 
16,38  to  1, 

Note  that  after  the  first  drop  from  20-to-l 
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to  16.7-to-l,  the  S/N  ratio  doesn't  suffer  ap- 
plicable degradation  from  that  point  on 
down  the  line.  Even  after  a  dozen  or  more 
such  stages,  the  S/N  voltage  ratio  should  still 
be  better  than  15  to  1,  which  is  a  db  value 
oi  more  than  20  db!  And  this  will  nnolifv 
stages  having  individual  gain  to  noise  ratios 
of  50. 

The  difference  here  was  in  the  use  of  a 
high-gain,  low-noise  first  stage.  It  set  the  S/N 
ratio,  and  the  following  stages  didn't  do  much 
to  change  it. 

To  get  back  to  our  subject  of  noise  figures, 
this  means  that  if  one  stage  has  a  good  noise 
figure  and  sufficient  gain,  the  later  stages 
need  not  have  such  good  noise  figures  and 
can  be  designed  with  only  gain  in  mind,  To 
pul  it  into  a  bit  of  engineeringese,  the  total 
noise  figure  of  two  stages  in  cascade  is  equal 
to  the  noise  figure  of  the  first  stage  plus  the 
quotient  of  the  noise  figure  of  the  second , 
minus  one,  divided  by  the  gain  of  the  first. 
This  formula  is  not  in  decibels. 

This  information  takes  care  of  our  littie 
piece  of  hookup  wire  with  a  0-db  noise  figure. 
It  has  zero  gain  also,  so  if  we  consider  it  to 
be  a  stage  and  follow  it  with  a  noisy  amplifier, 
the  total  noise  figure  will  be  (converting  from 
db  back  to  ratio  figures)  noise  figure  of  the 
wire,  1,  plus  noise-figure-of -second-stage- 
minus-one  divided  by  gain  of  wire,  1,  Which 
all  boils  down  to  die  fact  that  the  total  noise 
figure  will  be  that  of  the  second  stage  alone, 

It  also  brings  out  clearly  the  idea  that  the 
noise  figure  of  the  first  stage,  alone,  sets  the 
noise  figure  of  the  entire  receiver.  The  second 
stage  noise  figure  may  degrade  it5  if  first-stage 
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gain    is   not   great    enough,    but   nothing    can 
improve  it; 

And  here  is  the  importance  of  the  emphasis 
on  noise  figure.  It  provides  a  measurement  of 
the  relative  merit  of  two  different  circuits, 
which  is  not  dependent  in  any  way  on  noise 
bandwidth  present,  and  which  tells  us  in- 
stantly which  of  the  circuits  will  degrade  the 
incoming  signal  the  least.  By  using  the  stages- 
in-cascade  formula,  we  can  avoid  being 
trapped  by  the  0-db  noise  figures  of  small 
chunks  of  wire,  but  we  will  always  know  that 
a  0-db  noise  figure  indicates  a  better  front 
end  than  a  3-db  noise  figure  does,  and  so 
forth  down  the  line.  And  when  noise  figure  is 
measured  through  an  entire  receiver,  the  gain 
problem  is  automaticaDy  taken  care  of.  If  noise 
figure  measures  low,  then  the  receiver  has  to 
have  enough  gain  to  make  use  of  it!  If  the 
gain  is  too  small,  the  noise  figure  simply 
won't  be  low  regardless  of  how  little  noise  is 
actually  added  by  each  stage  in  the  receiver. 

So  now  we  know  what  noise  figure  is  and 
what  its  importance  amounts  to.  But  we 
don't  know  yet  the  noise  figure  of  our  favorite 
receiver.  How  do  we  find  this  out? 

It's  fairly  apparent  that  the  only  way  to 
really  find  out  is  to  measure  it,  since  calcula- 
tions could  at  best  show  only  what  it  might 
be.  But  how  is  the  measurement  carried  out? 

Noise  figure  measurement  involves  the  use 
of  a  noise  generator,  This,  briefly,  is  a  gadget 
which  produces  known  amounts  of  noise.  Two 
general  types  of  noise  generator  are  in  use 
today;  the  first  uses  a  silicon  diode  or  other 
semiconductor  as  a  noise  source,  while  the 
second  uses  a  "temperature  limited  vacuum 
diode/' 

The  semiconductor  noise  generator  is  fine 
for  rapid  alignment  or  touch-up  of  a  front 
end,  but  is  useless  for  noise  figure  measure- 
ment since  its  noise  output  cannot  be  deter- 
mined accurately.  In  other  words,  it  is  a  com- 
parison device  rather  than  a  measurement 
device. 

The  noise  output  of  a  "temperature  limited 
vacuum  diode"  noise  generator,  on  the  other 
hand,  follows  a  known  mathematical  rule.  By 
measuring  the  current  flowing  through  the 
diode,  the  noise  output  may  be  calculated 
almost  exactly, 

Don't  let  the  long  name  of  the  device 
scare  you  off;  several  good  ones  have  been 
described  in  the  ham  literature  lately,  and 
are  cited  in  the  references  at  the  end  of  this 

article. 

The  technique  of  making  the  measurement 
is  to  connect  the  noise  generator  to  the  receiv- 
er input  but  leave  the  generator  turned  off, 


and  take  a  reading  of  the  noise  output  of  the 
receiver,  The  generator  is  then  turned  on,  and 
its  noise  output  increased  until  the  noise  out- 
put of  the  receiver  doubles.  Since  we're  work- 
ing with  noise  power  rather  than  voltage, 
this  will  be  a  1.414-time  increase  in  voltage. 
A  more  accurate  method  is  to  introduce  3  db 
loss  in  the  receiver,  such  as  between  the  con- 
verter and  the  receiver  itself,  and  adjust  noise 
generator  for  the  same  indicated  output.  This 
avoids  the  problems  of  detector  linearity  and 
meter  accuracy  by  using  the  detector  and 
output  indicator  simply  as  comparison  devices. 

In  either  event,  when  the  noise  output  from 
the  generator  causes  the  noise  output  of  the 
receiver  to  be  double  that  with  the  generator 
off,  it's  fairly  obvious  that  the  noise  generator 
output  is  at  the  identical  level  as  that  of  the 
receiver's  own  internal  no.se.  To  put  it  mathe- 
matically, what  plus  one  equals  two? 

And  with  the  amount  of  the  receiver's  noise 
determined,  you  have  the  noise  figure.  To 
get  the  reading  in  db,  you  simply  work 
the  equation:  NFdb  =  10  log  20IR,  where  I 
is  the  noise  generator  current  in  amps  and  R 
is  the  noise-generator  impedance,  usually  50 
ohms.  When  R  is  50  ohms,  this  simplifies  to 
NF  =  10  log  10001,  and  the  1000  can  be 
eliminated  by  taking  the  units  of  current  as 
milliamps  rather  than  amps.  Thus  a  reading 
of  4  ma  on  the  noise  generator's  current 
meter  would  indicate  a  noise  figure  of  6  db. 
A  2-ma  reading  would  be  a  3-db  noise  figure, 
and  a  1-ma  reading  would  be  a  noise  figure 
of  0  db, 

A  couple  of  cautions— for  maximum  accur- 
acy, take  15  to  20  readings  and  use  the  aver- 
age of  all  of  them.  Also,  don  t  worry  about 
fractional  db,  as  even  the  National  Bureau 
of  Standards  has  trouble  measuring  any  closer 
than  a  half  db  or  so  when  it  comes  to  noise 
figure.  The  formula  includes  a  couple  of  ap- 
proximations, which  makes  excessive  accuracy 
the  rest  of  the  way  useless* 

In  addition,  if  the  intermediate  frequency 
of  the  receiver  is  so  low  as  to  allow  the 
image  response  to  be  appreciable,  the  meas- 
urement will  include  the  effects  of  image-re- 
sponse noise  and  may  be  as  much  as  3  db 
lower  than  it  ought  to  be  because  of  this.  Be 
wary  of  extremely  low  noise- figure  measure- 
ments—they usually  indicate  that  error  has 
crept  in.  Typical  readings  should  be  around 
3  db  on  50  me,  4  to  5  db  on  144,  and  cor- 
respondingly higher  at  higher  frequencies, 
with  conventional  rf  amplifiers.  Drastically 
better  readings  mean  that  something's  wrong 
in  the  measurement  techniques. 

Now  let's  back  up  a  couple  of  paragraphs 
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and  throw  a  wicked  curve  of  confusion— and 
hope  we  can  untangle  it  before  we  finish! 
You'll  remember  that  we  earlier  defined  0  db 
as  the  noise  figure  of  a  perfect  receiver  which 
added  no  noise  and  left  the  original  S/N  ratio 
unchanged.  And  a  couple  of  paragraphs  back 
we  showed  how  a  1-ma  reading  on  the  noise 
generator  indicated  a  O-db  noise  figure-  So 
what  ha%'e  we  when  the  current  reading  is 
only  /£  ma? 

From  the  measurement  point  of  view,  the 
only  thing  it  can  be  called  is  a  negative  noise 
figure.  The  formula  works  out  to  give  us  -  3 
db  as  the  noise  figure  corresponding  to  this 
current  reading. 

But  from  the  basic  definition  of  noise  fig- 
ures, this  would  indicate  a  device  which  not 
only  had  no  noise  of  its  own,  but  stripped 
some  of  the  noise  off  of  the  incoming  signal— 
and  that's  hardly  possible  either. 

Until  a  couple  of  years  ago,  all  this  would 
have  been  somewhat  akin  to  arguing  how 
many  angels  could  polka  on  a  pinpoint.  But 
with  the  advent  of  paramps,  masers,  and  such 
low-noise  devices,  the  "negative  noise  figures" 
suddenly  became  of  practical  importance.  We 
now  have  devices  which,  when  measured  in 
the  conventional  manner,  do  give  negative 
noise  figures. 

However,  this  is  not  an  inconsistency  in 
definition,  and  the  new  devices  do  not  ship 
noise  off  the  signal.  They  do  approach  0  db 
in  noise  figure,  but  they  don't  quite  reach  it— 
and  barring  some  more  breakthroughs,  they 
won't  reach  it  until  someone  figures  out  how 
to  make  tilings  work  at  absolute  zero. 

What  makes  us  come  up  with  negative 
noise  figures  is  one  of  the  assumptions  on 
which  those  approximations  in  the  measure- 
ment formula  are  based.  The  particular  one 
causing  the  trouble  is  an  assumption  that 
the  antenna  is  at  room  temperature,  and  views 
space  with  approximately  the  same  tempera- 
ture. This  assumption  allows  the  simple  figure 


"20"  to  be  used  instead  of  a  complicated  ex- 
pression involving  the  charge  of  an  electron, 
Planck's  constant,  and  absolute  temperature. 
But  it  also  makes  the  formula  fail  to  work 
right  when  you  get  near  0  db. 

To  keep  from  having  to  overhaul  the  whole 
concept  of  receiver  noise  figures  set  up  in 
the  past  20  years,  the  state-of-the-art  people 
are  presently  sidestepping  the  whole  question 
by  dropping  the  use  of  "noise  figure"  at 
around  the  2-db  point  and  using  "apparent 
antenna  temperature"  instead.  The  apparent 
antenna  temperature  upon  which  noise-figure 
calculations  are  based  is  288  degrees  Kelvin; 
this  is  equal  to  15  degrees  Centigrade  or 
59  degrees  Farenheit. 

Use  of  apparent  antenna  temperature  also 
includes  the  effects  of  all  types  of  "antenna 
noise,"  so  that  it  is  actually  a  more  compre- 
hensive measurement  of  receiving  capability. 
However,  the  major  use  of  the  temperature 
concept    today    is    in    low-noise    UHF  work; 
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noise  figure  still  reigns  in  the  VHF/upper  HF 
range. 

Noise-figure  calculations,  whether  they 
come  out  positive  or  negative,  can  be  convert- 
ed to  apparent  antenna  temperatures  and  vice 
versa  by  the  use  of  the  accompanying  graph. 
As  a  side  point,  effective  antenna  tempera- 
tures of  around  50  degrees  are  in  use  today- 
hut  they  require  highly  exotic  equipment.  A 
good  paramp,  however*  will  get  to  the  100- 
degree  region. 

But  this  talk  of  apparent  antenna  tempera- 
tures is  a  bit  off  our  subject  of  noise  figure. 
Let's  look  back  and  see  what  we've  found  out 
about  noise  figure  itself: 

Noise  figure  is  the  ratio  of  the  input  signal- 
to-noise  ratio  to  the  signal-to-noise  ratio  at 
the  receiver  output,  and  as  such  is  a  measure 
of  the  amount  of  noise  which  the  receiver  it* 
self  adds  to  the  signal.  The  noise  figure  is 
usually  expressed  in  decibels,  with  0  db  being 
the  limiting  case  of  a  perfect  receiver  which 
adds  no  noise  at  all  to  the  incoming  signal; 
such  a  receiver  cannot  exist, 

The  importance  of  noise  figure  is  that  it  pro- 
vides a  measurement  of  the  relative  merit  of 
two  different  receivers  for  weak-signal  use; 
with  strong  signals,  noise  figure  is  unimpor- 
tant, but  with  weak  signals,  the  noise  figure 
indicates  how  weak  the  signal  may  be  before 
it  becomes  "lost  in  the  mud," 

Noise  figure  can  be  measured  by  use  of  a 
noise  generator  whose  output  is  accurately- 
known;  however,  almost  any  sort  of  error 
which  can  occur  will  make  the  noise  figure 
appear  to  be  better  than  it  actually  is. 

Negative  noise  figures  can  appear  to  show 
up  during  measurements  of  exceptionally  low- 
noise  devices,  but  they  do  not  actually  exist. 
They  appear  in  measurement  because  the  meas- 
urement formula  assumes  that  everything  is  at 
a  standard  temperature,  while  in  a  low-noise 
device  the  effective  temperature  is  far  below 
the  actual  temperature  and  the  noise  figure 
measurement  formula  no  longer  gives  accurate 
results. 

And  for  the  mathematically  minded  opera- 
tor, here's  an  extra  given  by  noise  figure: 
when  calculating  range  by  the  decibel  meth- 
od, (in  which  (a)  transmitter  powers  are 
converted  to  decibels  above  one  watt,  (b) 
receiver  sensitivities  are  converted  to  decibels 
below  one  watt,  and  (c)  all  path  losses  are 
put  into  db  also;  so  that  the  final  result  is  a 
string  of  db  values  to  be  added  to  determine 
working  range)  the  noise  figure  can  be  plugged 
right  into  it  too, 

And  there  we  have  it— all  about  noise  figure 
(well,    almost,    anyway).    With  this   kind    of 


74 


73  MAGAZINE 


background  on  the  subject,  you  need  never 
have  any  fears  about  "believing  in  noise 
figure"  again.  And  if  you  want  to  look  for 
some  more  detailed  data— goodness  knows 
there  are  reams  of  formulae  which  were  care- 
fully avoided  in  preparing  this  article— you  can 
start  with  the  references  listed  below. 

References 

Collins,  Barry,  Improved  Noise  Generator  Techniques, 
VHF    Horizons,    January,    1963,    pagre    4. 

Thomas,  Ft  L,t  Temperature  Limited  Diode  Noise 
Generator,    73,    April,    1963,   page    15, 

Til  ton,  E.  P,,  Noise  Generators — their  Uses  and  Limita- 
tions.   QSTt   July,    195 J,    page    10. 

4 Lighthouse  Larry/1  Receiver  Noise  Figures,  G-E  Ham 
News,    September- October,     1951,    page    6. 

On%  William  A.,  and  Johnson,  Herb,  VHF  Handbook, 
Radio  Publications  Inc. 

Noise  Figure  Primer,  Hewlett-Packard  Application 
Note    57, 

Instruction  Manual,  PRD  Type  904  VHF-UHF  Noise 
Generator,  Polytechnic  Research  &  Development  Co.t 
Inc.,   Brooklyn,   X*   Y. 

Reference  Data  for  Radio  Engineers,  Fourth  Edition, 
International  Telephone  and  Telegraph  Corporation,  1956, 
pages    766-77i > 

Landee,  Davis,  and  Albrecht,  Electronic  Designers' 
Handbook,     McGraw-Hill,     1957,    pages    7-128    and    7-129. 


TR-44  Rotator 


<■ 


Wayne   Green   W2NSD/1 

Immediately  I  am  in  the  soup.  What  do  you 
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TR-44*s  for  use  on  the  mountain.  We  opened 
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installed  them  with  no  problems  whatever  in 
Rohn,  KTV  and  E-Z  Way  towers.  They  worked 
exactly  like  Ham-M's,  which  is  to  say  they 
were  all  you  could  ask  for  in  a  rotator.  The 
onlv  difference  I've  seen  so  far  is  that  the  44 
doesn't  have  an  illuminated  dial  on  the  indica- 
tor. We're  swinging  a  huge  48  element  colin- 
ear-yagi  beam  around  with  one?  a  Hy-Gain 
tribander  with  another,  and  a  96  element  432 
me  beam  plus  a  32  element  220  mc  beam  with 
the  third. 

They  work  excellently.  They  don't  windmill. 
They  don't  do  anything  wrong.  Arid  the  price 
is  only  S59/95,  Cornell  Dubilier  is  out  of  their 
minds  to  sell  them  so  cheap. 
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"easy -to* build'*  5  tube  camera  schematic.  Complete  kit  only 
$19,90.   Postpaid  delivery  in  L\   S,   and  Canada. 

Send  10c  in  coin  for  further  information, 

ATV  RESEARCH,  Box  396,  South  Sioux  City,  Nebraska 
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Conversion  of  the  APX-6 
To  1290  mc  Operation 


Gianni  Lovisolo  1 1  LOV 
Mafnate,  Varese,  Italy 


This  piece  of  equipment  can  be  easily  mod- 
ified to  make  a  complete  transmitter-receiver 
set  for  the  24  cm  band.  It  is  ideal  for  mobile 
work,  since  the  necessary  ac,  dc  power  sup- 
plies, the  modulator  and  receiver  audio  stages 
can  be  accommodated  in  the  existing  cabinet 
with  room  to  spare. 

The  useful  parts  of  this  equipment  are: 
the  rf  section,  the  if  strip,  the  front  panel  and 
cabinet-  All  the  remaining  (and  it  is  much!) 
goes  to  the  junk-box.  The  transmitter  is  a  self 
excited  tunable  cavity  triode  oscillator  using 
a  2C42  lighthouse  tube.  To  make  it  oscillate 
on  nonpulsed  voltages  as  low  as  280  volts, 
some  form  of  feedback  must  be  used;  more 
on  this  later.  The  receiver  uses  a  1N21  crystal 
mixer,  a  tunable  cavity  2C46  local  oscillator 
and  a  60  mc  if  strip  made  with  six  6AK5 
tubes;  the  original  output  is  video  so  the  strip 
must  be  converted  for  audio  detection  and 
amplification. 

To  facilitate  adjustment,  testing  and  trou- 
ble shooting,  the  converted  unit  is  wired  in 
such  a  way  as  to  be  disassembled  in  three 
main  parts  by  just  removing  a  few  screws  and 
unplugging  two  octal  and  one  phono  plug: 

1)  Power  supply  and  modulator  chassis* 

2)  Cabinet  containing;  mike  input,  loud- 
speaker,  on-off  sw  and  ac  input  plug. 

3)  Front  panel  containing  the  rf  section,  if 
and  audio  strip,  switching  circuit,  meter 
and  sensitivity  control  Connections  of  rf 
and  if  sections  go  to  the  existing  terminal 
strip  mounted  on  the  panel  so  even  they 
can  be  mounted  and  removed  with  a  mini- 
mum of  fuss*  Another  advantage  of  this 
layout  is  that  wiling  is  and  appears  "clean" 
and  uncrowded. 


Disassembly 

Remove  front  panel  from  cabinet  by  re- 
moving the  screws  holding  the  hinges  of  the 
panel  and  disconnecting  all  wires  from  the 
vertical  12  terminal  binding  post*  Save  the 
screws  of  the  binding  post  as  this  will  be  used 
later.  Strip  all  of  the  cabinet  save  for  the  two 
fuse  holders  on  front.  Completely  strip  panel, 
putting  aside  rf  and  if  assemblies  and  binding 
post.  Now  the  front  panel  can  be  used  as 
drilling  template  for  a  new  panel  or  for  a  thin 
aluminum  cover  to  hide  unnecessary  holes: 
see  picture  7. 

RF  Assembly  Conversion 

The  rf  assembly  is  made  of  two  parts:  the 
lower  contains  the  gear  drive  of  the  tuning 
plungers  while  the  upper  part  is  the  main 
cavity  body.  Looking  at  it  from   the  back  as 


1  )  Modified  cavity  assembly;  upper  right, 
main  cavity  body,  lower  right,  cover  plate, 
center    [eft,    2C42   cathode    cavity. 
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in  picture  5,  the  right  hand  cavity  is  the 
transmitter,  the  left  hand  one  is  the  local 
oscillator,  the  center  is  the  diplexer  cavity, 
originally  used  as  changeover  switch.  It  con- 
tained at  1B40  tube  excited  by  the  pulsed 
B+  to  the  2C42  tube.  This  cavitv  was  de- 
tuned  by  the  firing  of  the  1B40,  thereby  pro- 
tecting the  mixer  diode  from  burnout-  The 
diplexer  must  be  eliminated  for  the  following 
reasons: 

1)  Stable  operation  of  transmitter  oscillator; 
otherwise  the  2C42  oscillates  strongly 
only  at  certain  settings  of  the  diplexer  cav- 
ity. 

2)  Receiver  tuning  ease;  otherwise  tuning 
would  require  the  simultaneous  setting  of 
local  oscillator  and  diplexer  knobs, 

3)  Safety  for  the  mixer  crystal  which  easily 
burns  out  during  transmission  even  with  a 
neon  lamp  in  place  of  the   1B40, 

After  modification,  a  partition  takes  the 
place  of  the  diplexer  cavity,  providing  com- 
plete insulation  between  transmitting  and  re- 
ceiving cavities.  This  in  turn  requires  the  in- 


::;!i;::: 
■:::;;;: 


2}    Gear  drive  tuning  mechanism  after  modi- 
ification. 

stallation  of  a  new  antenna  input  connector 
for  the  receiver  and  a  new  input  circuit.  An- 
other necessary  modification  is  the  cutting  of 
local  oscillator  and  transmitter  plungers,  since 
this  equipment  was  not  designed  to  work  at 
this  high  frequency. 

Mechanical 

Remove  the  gear  drive  assembly  from  the 
main  cavity  body:  see  pictures  2  and  3,  The 
gear  drive  has  three  plungers  coming  out  from 
top.  Remove  the  upper  plate  (plungers  side), 
remove  the  back  cover  plate    (the  one  with 
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RF    ASSEMBLY 

Z1    L  0*  cavity. 

Z2  Transmitter  cathode  cavity. 

Z3    Transmitter  plate  cavity, 

*  All    voltages   marked    are    nominal    values. 

They    must    be    trimmed    for    best    signal    to 

noise  ratio  working  on  values  of  resistors  R2 

and  R3,  Rl    is  meter  shunt,  R4  adjusted  for 
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M   0-3ma   meter  with   shunt  for  0-150ma. 

51  meter  switch  shown  reading  xtal  current, 
other  position    reads   2C42   plate   current. 

52  Transmit- Receive  switch,  shown  in  re- 
ceive position. 

A1  Octal  plug,  plugs  into  Bl  socket  on 
power  supply  and  mod,  chassis. 

A 2  Octal  plug,  plugs  into  B2  socket  on 
cabinet. 
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3)  Main  cavity  body  after  modification. 
Note  how  the  receiver  input  link  is  connected 
to  the  N  connector. 

spare  fuse  holders  on  it).  This  done,  you  can 
see  the  drive  gears*  Put  the  tuning  knobs 
back  on  their  shafts  and  rotate  all  three  to 
read  000  on  the  veeder-root  dials:  the 
plungers  are  now  at  maximum  length*  While 
turning  the  knobs,  yon  will  see  that  each  of 
the  horizontal  gears  has  a  small  tab  on  its 
outer  rim.  When  the  dials  are  at  000,  this  tab 
holds  against  a  similar  tab  on  the  knob  shafts. 
These  tabs  make  it  stop  at  000  and  999* 
Study  this  position  carefully  and,  when  you 
are  confident  you  will  be  able  to  assemble 
everything  back  again,  turn  the  assembly 
plungers  down  and  remove  bottom  cover. 
Keeping  the  three  horizontal  gears  in  place 
with  your  fingers,  lift  the  bottom  cover.  On 
it  are  mounted  three  long  pins  with  two  small 
tabs  at  the  top;  when  reassembling,  keep  in 
mind  that  these  tabs  must  go  inside  the  cor- 
responding slots  cut  on  the  plungers*  lower 
body.  Diplexer  and  local  oscillator  plungers 
are  removed  by  pulling  them  out  from  the 
gear's  side;  the  transmitter  plunger  by  un- 
screwing its  gear  and  lifting  it  from  top.  Now 
remove  and  discard  the  central  veeder-root 
counter  with  associate  gears  and  lock.  To  re- 


move the  center  shaft  (on  which  the  diplexer 
knob  is  mounted)  push  out  with  hammer 
and  thin  punch  the  pin  running  through  it. 

The  best  wav  to  cut  the  local  oscillator  and 
transmitter  plungers  is  to  have  them  cut  by 
lathe.  If  this  is  no  possible,  handle  very  care- 
fully to  avoid  scratching  of  the  very  smooth 
surface,  cut  with  fine  toothed  saw.  Cut  off  a 
9/16"  length  from  the  transmitter  plunger 
and  a  3/8"  length  from  the  local  oscillator 
plunger.  If  by  accident  the  local  oscillator 
plunger  is  damaged,  it  can  be  substituted  by 
the  diplexer  plunger. 

To  reassemble  the  unit,  put  the  two  dials 
back  to  000,  if  they  have  moved  while  han- 
dling, by  turning  their  small  gear.  Screw  for 
two  or  three  turns  only  the  gear  on  the  local 
oscillator  plunger  and  put  it  in  its  hole  from 
gear's  side;  do  not  engage  this  gem  with  the 
one  on  the  knob  shaft  yet.  Now  position  these 
two  gears  to  have  their  tabs  facing,  then  push 
the  plunger  gear  in  place.  The  same  holds  for 
the  transmitter  plunger,  except  it  must  be  in- 
serted in  its  hole  before  screwing  the  gear  on 
it.  Before  putting  back  cover  in  place,  lubri- 
cate lightly  all  gears.  Clean  the  two  plungers 
with  carbon  tetrachloride  and  then  put  this 
assembly  aside. 


4)    Modified   if   strip   now  containing   audio 
detector  and  af  amplifier. 


5)    Complete   view   of    back  of    reassembled 
front  panel. 

Electrical 
Take  the  main  cavity  body  and  remove  the 
20  screws  holding  it  together,  see  picture  1. 
Three  main  pieces  will  come  apart:  the  2C42 
cathode  cavity,  the  cover  plate  with  2C46 
cathode  cavity  and  diplexer  cavity  attached 
to  it,  and  the  main  cavity  body  proper.  Mod- 
ify the  main  cavity  body  as  follows  (see  pic- 
ture 5.)  Drill  a  %"  hole,  centered  between 
the  B  4-  connector  hole  and  the  right  hand 
insulator  holding  the  plate  drum.  This  hole 
must  be  level  with  the  B  +  hole  and  insulator. 
At  this  hole,  solder  the  nut  of  the  B\C  connector 
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GENERAL   RADIO   LR-3 

Combination      hetero- 
dyne  frequency   mete? 

and  crystal  control  led 
calibrator.  Range  160 
kc  to  30  mc  (and  tip 
to  120  mc  with  har- 
monies h  H5  vac.  21 
tubes.  Secondary  fre- 
quency standard.  Fre- 
quencies can  be  read 
on  meter  to  within  a 
few  cycles.  This  Js 
the  finest  frequency 
meter  you  will  prnh- 
ably  ever  seer  voltage 
regulated  and  tem- 
perature controlled  to  extremes.  It  weighs 
155  pounds,  but  you'll  treasure  every  (lit 
ounce  of  it.  This  used  to  sell  for  over 
S30QO  and  has  been  recently  sold  for  as 
little  as  $900.  Our  price  is  $75.  They'll 
be  gone  soon  and  you* II  never  forgive 
yourself  if  you  miss  this  bargain.  A<k 
W2XSD  or  W6TO1  what  they  think  of 
their  LR*^  if  you  want  to  find  about 
them,  they've  used  them  for  years. 


NT-6   WILLARD 

6-VOLT  STORAGE 

BATTERY 

Rated  2.4  amp.  hr, 
Approi,  dimensions: 
3V  1,  x  1%"  w.  x 
1H"  h.  Weight:  1 
lb,  3  oz.  (plastic 
case)    Dry -charged, 

52.50 


POTTER    &    BRUMFIELD    RELAY 
it  S  M  5  L  S        S  P  D  T 

8.00U  ohm  11/16* 
dia.  x  1  11/16* 
long.  Approx,  weight 
1  oz,  Hermetically 
sealed      Standard     "  Pin     miniature     base. 

S2.00 


t^rf' 


MINOR  SWITCH 

ln-[Miskion,  3-pole  with 
stopper  coil  and  reset  coll 
6-12  volts  D.C.  off- norma  I 
non-bridging  wiper  ap- 
pro*, dimensions:  4W  Ions 
i  4%,  high  x  1%*  wide, 
weight:    1    lb.  $9.95 


RT-S2/APX6  TRANSPONDER 
Good    used    condition    less    tubes.     .   $9.95 


1    mfd 
ten  e  en 


OIL    CAPACITORS 
2'i,Q00    V.    DC    Westinghouse    In- 
Type   FP   Style   1313854. 

$39.95  each 
10  or  more,  $35.00  each. 

GENERAL  ELECTRIC   FULL  WAVE 
BRIDGE    GERMANIUM    RECTIFIER 

input  117  volt  AC,  out- 
put 115  volt  DC  at  10 
amperes  approximate  di- 
mensions: 1%~  x  4%"  x 
:  • , "     long     weight :     3  hk 

PRICE  $9.95  each 

TEST   SCOPE— SYNCHROSCOPE- 
PULSE   ANALYZER 

JJD-59/APA-11.  Late 
production.  Modular 
subassembly  construe- 
lion.  Video  amplifier 
is  fiat  to  4  mc 
3BP1  presentation. 
Test -scope  sawtooth 
25-20,000  cy.  Has  all 
normal  test- scope 
controls.  As  synchro- 
scope and  pulse  analyzer,  accepts  positive 
or  negative  pulses.  Video  delay  circuit 
permits  leading  edge  of  pulse  to  be  seen. 
Calibrated-dial  horizontal  shift  measures 
pulse  durations  from  0,5  to  100  microsec- 
onds. Sine  wave -oscillator  calibrator  meas- 
ures recurrence  rates  from  200  to  SO 00 
pps  accurate  within  0.4%,  Built-in  power 
supply  requires  H5vf  400  cy,  196  waits. 
External  ISO  cy  power  supply  may  be  made 
to  furnish  plus  350  and — 1300  vdc  and 
6.3  vac.  In  excellent  condition,  with  all 
19  tubes,  schematic  with  parts  values, 
parts* location  pictures,  operating  instruc- 
tions, theory  explanation,  and  maintenance 
charts.  Shipping  weight  60  lbs.  Used, 
good.  Plrce  each  $19,50 


SAVE  UP  TO  90% 


RG  5&A  COAX  CABLE 

52    OHM.    100   ft,    lengths  .  .  $3.95 


Uses 

lite). 


NICKEL   CADMIUM    BATTERY 
1.2  VOLTS 
Rechargeable     thousands     of 
times.    Alkaline    storage    battery 
slntered-plate.   Flat  voltage 
curve     during     discharge.     Will 
hold   charge   for   long   period   of 
time.    High    discharge    rate     up 
to    50     amps.    Spill  -proof,     may 
be    used    in    any    position.    Ap- 
prox.     @-ampere*hour     capacity. 
Dimensions:    8*   high:   2*  wide; 
%*    thick.    Approx,    wt..    6    oz. 
potassium    hydroxide    (30%    Electro- 

*■'■■■*■!■!  t     ■    ;+  '  *>     t     •      P     t    4  .   |-     ■    '«*  ■  |  •  ft  i .«    '  t   •  *  ''  4  W  - 1  •  fP  0 


SIGMA    EXTRA-SENSITIVE 
PRECISION    RELAY— SERIES   5F 

Extremely     precise,     rugged 
DC    general    purpose   sensi- 
tive   relay.    Balanced   arma- 
ture,    single-pole,     double-       -^vl   *#^ 
throw.     Suitable     for     wide 
range    of    adjustments.    Di- 
mensions.   1^*  x   1   5/16*  x 
1    11/ur  high.    Weight:   ift    oz. 
5F- 10,0003:      10,000     coil     ohms. 
Operates    1.0    ma    DC    , .... $3.95 


/a 


POWER  TRANSFORMER 
Output:  12,  24,  30  volts. 
Input:  100  volts,  60  odes, 
single- phase.  Will  handle 
2%  amps,  Steel  case  is 
hermetically  sealed,  3%*x 
~x4Vs-.    WL   3M    pounds, 

$2.95 


214* 


ihu 


ECT-READING    MAGNETIC 
COMPASS 

Full-floating  card,  compen- 
sating magnets,  and  dial  light 
avail.  In  6-  or  12-v.  bulb. 
Luminous  dial.  Mfgd.  by 
J**-iidix-Pioneer.  Z%'  x  Z%' 
x  3^*.  1%  lbs. 
$8.50  postpaid. 


TCS   DYNAMOTORS 
12  volt  D.C.    input,   9.9  amps;  output  440 
volt    D.C.    at    200    ma    new $7.95 


12  volt  D.C.  input,  3.6  amps; 

volt   D.C.   at  100  ma  new- 


output   225 
$2.95  each 


RADIO  COMPASS   RECEIVER 
B5   AKN7     Frequency     100     to     1750     KC 
Price  .  ..,.,..«•.. SI  7.50 

KSA/ARN7    Price        $27,50 

Loop    LF21    LM    Price    .      $12.50 

Control   Box   C1/ARN7   Price    .  ....   J  7,50 
Indf cntnr    181 A    Price    ,    ,  *$  4.95 


VARIAC   TYPE    V20  H 

input      120      volt      AC     50/6$ 
cycles     output      range     0-140 
volts.    20    amperes* 
PBICE  $37.50  each^ 


TYPE   AN/ARN-6 
RADIO  COMPASS 

Receiver  R/10I/ABNN-B, 
l  HO- 1750  kc,  in  4  hands. 
Excellent  condition. 

Price      $34.50 

I-oop    AS13-B.         Excellent 

Condition,    Price  $27.50 

In  dicator  IDS  1 B  A  RN  -  6 

Excellent   Condition. 

Price       .........     $  9.95 

Mounts      MT-273      or     MT-274    Excellent 

Condition     Price    Ea S  0.95 

Control   Box   C-149A.    Price $15.00 

MANUAL 
Handbook    of    operating    instruction.'*,    gen- 
eral   Installation   adjustment   plus    5   page? 
of   diagrams   and   Schematics.    Price   $  3.50 


ANTENNA  WIRE 

150  ft.  stranded  copper 
PRICE     $2.05    ea, 


Vg, 


12   FT.   TELEPHONE 
STRETCH   CORD 

3    conductor    wire     with    JK-53 

and  a  C31/GT  plug. 

PRICE    .  .... $1.49  ea. 


SILICON    RECTIFI 

All    rectifiers 

listed  at  maxi- 
mum peak  In- 
verse voltage 
ratings;  approxi- 
mate forward 
voltage  drop.  1,5 
toiUL 


ERS 


1NI446 

.075 

amp. 

100  volts 

.50 

IN  1477 

.075 

amp. 

200  VOiU 

.60 

1N144S 

,075 

amp. 

300  volts 

,75 

INI  449 

.075 

amp. 

400  volts 

.85 

1X1451) 

9 

amp. 

100  volts 

LOO 

UH1451 

5 

amp. 

200  volts 

1.25 

IMIVJ 

5 

amp. 

200  volr.s 

1.50 

1  N 1 453 

5 

amp. 

400  volts 

2.00 

I  N  1  154 

iir, 

amp. 

100  volts 

3.00 

IV 1455 

£5 

amp. 

200  volts 

3.50 

lNt45fi 

25 

amp. 

300  volts 

4.50 

IN  1458 

35 

amp. 

100  TOlU 

3.50 

IN  1459 

35 

amp. 

200  volts 

4.00 

1N05P7 

50 

amp. 

50  volts 

6.00 

1X1 4*2 

50 

amp. 

100  volts 

7.00 

1X1 446 

75 

amp. 

100  volts 

10.00 

1X1467 

75 

amp. 

300  volts 

11.00 

1N146S 

75 

amp. 

300  volts 

12.50 

IN05T7 

ir>o  1 

amp, 

50  volts 

16.50 

IN  1474 

150  l 

amp.   | 

100  volts   1 

17.00 

X-BAND     POWER     LEVEL    TEST    SET, 

TS-36  AP 

Brand  new.  In  original 
packing,  was  accessories* 
Measures  10  to  30  dbm. 
Oh i -9500  mc. 

$14.95 


Good 


RT-82/APX-6  TRANSCEIVER 

to  convert   to   1215  Mc  Ham  Station. 
Condition,   Less  Tubes    $9,95 


TS-34A/AP 
OSCILLOSCOPE 

This  is  ready  to  plug 
into  120  v.  60  cy. 
Used  but  checked  out 
and  OK*d,  In  carry- 
ing rase,  less  cords  which  are  easy  to 
make.  You  look  Into  light-shielding  hood, 
thru  a  magnifying  lens,  and  the  small -tube 
picture  is  same  as  on  a  T»*  screen.  0-40  db 
a  i  ten  u  a  tors  in  2  db  steps  are  so  accurate 
that  you  use  as  a  VTVM.  Video  flat  40  cy- 
2\l>  mc.  Contin,  variable  sweep  10  cy-50  kc. 
BEST  OF  ALL.  there  Is  a  "Start-Stop" 
sw\  position  in  which  pulses  to  be  viewed 
each  trigger  their  own  sweep;  sweeps  can 
b  evaried  4H-8,  20-50.  and  120-280  micro- 
second!-  ?<>  accurate  ami  linear  thai  ynu  use 
to  measure  pulse  width.  INVALUABLE  TO 
VIEW  TV  PULSES!  Pulses  may  bo 
Tvcriodie  or  random,  pos.  or  neg. ,  as  low  as 
0.1  r,  and  from  a  pip  to  200  u-sec  wd. 
Bulk- in  delay  lets  sweep  start  bofore  pulse 
appears.  AT  THIS  LOW  PRICE  XO  ONE 
XRED  DO  WITHOUT  THIS  WONDER  - 
FUL  SCOPE ! 


USED,  GOOD  CONDITION 


$29.95 


POWERSTAT    TYPE    20 

input  120  volt  AC.   50/60 
cycle   output    range   0-140 
volts    AC,    2    amperes. 
PltlCE       .  S6.95  each 


POWERSTAT  TYPE  116 

input   120   volts.   50/60   cycle    output    range 

0-l-to    volts    AC,    7,5    amperes. 

PRICE , $16.95    each 


COAX  CABLE  RG59A/U 

50    ft,     roll    complete    with    coax 

fittings, 

PRICE  $2.49    ea. 


Ail  prices  FOB  Pasadena  unless 
otherwise  noted.  No  CQD's* 


C&H  SALES  CO. 

2176  E.  Colorado  St,  Pasadena,  Calif. 
MUrray  1-7393 
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shown  in  picture  3,  Turning  the  connector  in 
this  nut  will  provide  variable  coupling  for  2C42 
excitation.  A  copper  shield  must  be  installed 
between  2C42  and  2C46  plate  cavities.  Position 
it  as  shown  in  pictures  1  &  3.  Prepare  the  re- 
ceiver type  antenna  connector  as  shown  in  de- 
tail A,  Now  drill  a  7/16"  hole  level  with  the 
existing  transmitter  connector.  The  center  of 
this  hole  is  at  l%"  from  the  center  pin  of 
the  transmitter  connector.  Solder  the  new 
connector  in  place,  Cut  the  receiver  antenna 
coupling  link  as  shown  in  detail  R,  Solder  it 
to  the  extended  receiver  connector  tip.  The 
other  side  of  this  link  is  soldered  to  ground 
near  the  local  oscillator  link;  see  picture  3. 
These  two  links  run  parallel;  the  exact  dis- 
tance between  them  will  be  found  during  ad- 
justment. 

Modify  the  cover  plate  as  follows;  remove 
the  diplexer  inner  conductor  by  unscrewing 
the  three  screws  holding  it  to  the  outer  con- 
ductor. Now  saw  off  the  diplexer  outer  con- 
ductor. Cut  the  copper  square  to  cover  the 
hole  left  by  diplexer  as  in  detail  C.  Also  cut 
the  copper  round  cover  as  in  detail  D.  Also 
see  picture  1. 

Modify  the  2C42  cathode  cavity  as  follows: 
cut  away  the  two  bean  shaped  objects  pro- 
truding from  the  cathode  cavity  inner  con- 
ductor. Trim  off  the  square  flange  from  a 
BNC  connector.  Now  put  back  this  cavity  on 
the  main  cavity  body;  be  careful  to  align  the 
mounting  holes  of  the  flange  (see  picture  5). 


Drill  a  hole  %"  in  diameter  on  the  cathode 
cavity.  This  hole,  in  the  vertical  plane,  must 
be  level  with  the  hole  with  the  nut  soldered 
on  it,  and  must  be  W  high  from  the  cathode 
cavity  mounting  flange.  Now  solder  in  this 
place  the  trimmed  BNC  connector;  then 
solder  its  center  tip  to  the  inner  conductor 
of  the  cavity  by  means  of  a  small  strip  of 
copper.  Reassemble  all  the  main  cavity  body, 
leaving  off  temporarily  the  copper  square. 

The  two  octal  sockets  of  the  2C46  2C42  must 
be  connected  as  follows:  black  and  blue  wires 
to  ground,  white— black  wire  to  6,3  volts  fila- 
ments. The  blue  wire  is  the  2C42  cathode 
connection;  it  can  go  to  ground  through  a 
potentiometer,  but  tests  have  shown  that  best 
results  are  with  cathode  at  ground  potential. 

IF  Strip  Modification 

Unsolder  the  wire  connected  to  the  hot 
end  of  C-301,  also  remove  the  22  ohm  re- 
sistor connected  between  this  point  and 
ground.  Now  solder  on  this  point  a  much 
longer  wire;  this  will  go  to  the  meter  to  read 
xtal  current.  Connect  to  ground  junction  be- 
tween R-310  and  C-344.  The  wire  connected 
to  the  hot  side  of  C-342  goes  to  the  rf  gain 
control.  Now  remove  and  discard  all  com- 
ponents connected  to  tube  sockets  V-309 
V-308  and  V-307.  Be  extremely  careful  when 
unsoldering  the  leads  of  the  last  if  transformer 
from  V-307,  Remove  tube  sockets  V-307  and 
V-308.  At  V-307  goes  a  9  pin  socket  for  the 
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L2AX7,  at  V-308  goes  the  potentiometer  for 
/olurrie  control.  Now  wire  as  shown  in  sche- 
natic  diagram*  First  triode  section  of  12AX7 
s  an  infinite  impedance  detector,  all  follow- 
ng  is  conventional,  This  detector  was  the  one 
rvhich  gave  best  results  in  this  application. 
The  audio  output  transformer  is  mounted  on 
i  brass  plate  as  shown  in  detail  E  and  pic- 
ture 4 

Wiring 

All  external  connections  of  the  modulator 
:>ower  supply  should  go  to  its  octal  socket. 
The  same  holds  for  all  parts  mounted  in  the 
cabinet.  Units  mounted  on  front  panel  should 
be  connected  with  the  12  terminal  strip,  and 
through  this  strip  to  the  panel  controls.  Con- 
nections between  front  panel,,  power  supply 
and  cabinet  should  be  made  only  through  the 
two  octal  plugs,  Other  details  in  picture  6 
and  schematic.  Using  a  53a"  x  12"  chassis 
for  the  modulator  power  supply  will  leave 
space  for  a  dc  power  supply  for  mobile  use. 


Adjustment   and    Operation 

Test  power  supply  and  modulator  by  con- 
necting a  jumper  between  pins  6  and  1  of  Bl 
octal  socket  on  mod/pwr-supply  chassis.  To 
monitor  modulator,  plug  a  record  player  into 
Jl  and  connect  a  loudspeaker  across  the  un- 
used secondary  of  JV6  output  transformer. 
To  test  if  strip,  inject  a  60  mc  signal  to  the 
BNC  input  connector.  The  bandwidth  of  the 
if  should  be  of  about  10  mc;  no  attempt 
should  be  made  to  reduce  this  bandwidth 
modifying  the  six  stage  6AK5  if  amplifier  as 
this  can  lead  to  a  lot  of  trouble  as  experienced 
by  the  author.  With  rf  and  audio  gain  con- 
trols set  to  maximum,  sensitivity  should  be 
quite  high,  even  with  signal  gen*  loosely 
coupled.  This  done,  connect  the  if  strip  to 
mixer  output  and,  while  monitoring  IN 21 
current,  connect  B  +  to  the  local  oscillator 
feed  thru  condenser  C-403,  Start  with  a  value 
of  25K  for  resistor  R2  after  you  have  found 
the  value  which  gives  250v  at  R4.  When  the 
2C46   starts  oscillating,   a  hiss  is   heard   from 
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I -11/16 


7-3/4 


RG-S6YU   CABLE 


SOLDER    TO  BNC  NUT 
MOUNTED  CONNECTOR 


A)    receiver  antenna  connector,  B)    receiver 

antenna    coupling     link,    C)    copper    square 
cover    for    hole    left    by   dtplexer    cavity,    D) 
2C42  cathode  cavity  cover  ring,    E)    af  out 
put    transformer    mounting    plate,    F)    feed- 


back loop  cable  for  2C42.  Cable  length  with 
BNC  connectors  soldered  on  it  should  be,  tip 
to  tip  %".  Start  with  this  length  and  trim 
for  best  results,  G)  feedback  link  for  plate 
cavity  of   2C42   tube. 
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6)    View  of  cabinet  and  power  supply-modu- 
lator chassis. 

the  loudspeaker.  You  can  now  lower  the  value 
of  R2  to  get  more  xtal  current  which  must 
not  to  be  more  of  1.5  ma.  Now,  with  a  piece  of 
wire  connected  to  the  antenna  connector,  you 
should  be  able  to  heart  your  144  mc  rig. 
Coupling  between  antenna  and  local  oscillator 
links  must  be  adjusted  for  best  signal-to-noise 
ratio  on  a  weak  signal;  the  same  holds  for 
final  adjustment  of  resistors,  R3  and  R2,  R3 
is  resistor  controlling  if  plate  voltage;  if  this 
is  too  high,  the  if  gets  very  noisy  with  de- 
terioration of  signal-to-noise  ratio.  After  best 
coupling  between  the  two  links  is  found, 
cover  the  diplexer  hole  with  copper  square 
of  detail   C. 

Results 
Transmitter  Adjustment:  This  is,  by  far,  the 
most  critical  work  to  be  done  on  your  APX-6, 
since  it  is  not  easy  to  find  the  proper  length 
for  the  feedback  coupling  loop*  Apply  R+ 
to  2C42  and  a  lamp  or  rf  meter  across  antenna 
connector;  while  monitoring  plate  current, 
rotate  the  dial  knob-  When  2C42  starts  oscil- 
lating, you  should  have  a  dip  on  milliammeter 
and  rf  meter  pointer  should  move.  Now  ro- 
tate plate  acvity  RNC  connector  for  maximum 
output,  Switch  meter  to  read  xtal  current  to 
see  if  any  rf  is  leaking  to  the  1N21;  if  the 
shield  is  well  done,  you  should  get  absolutely 
no  reading.  Now  determine  transmitter  fre- 
quency with  lecher  wires  or  similar  methods. 
If  it  is  higher  or  lower  than  1296,  you  can 
change  it  by  turning  the  transmitter  knob; 
but,  if  it  is  out  of  frequency  too  much,  the 
2C42  can  stop  oscillating.  If  this  happens, 
make  a  longer  cable  if  it  was  too  high,  a 
shorter  one  if  it  was  too  low.  When  the  rig 
is  on  frequency,  trim  the  loop  cable  for  best 
output.  Plug  the  microphone  into  J2,  set  mod. 


gain  to  maximum  and  speak:  you  should  get 
fairly  high  kicks  on  the  plate  meter  with  mod- 
ulation applied.  Remember;  the  stronger  you 
modulate,  the  better  you  will  be  heard  with 
this  sort  of  rig.  Plate  current,  with  300  volts, 
should  be  around  50  ma.  This  is  a  bit  much 
for  a  2C42,  but  I  have  been  using  one  at  this 
input  for  more  than  one  year  (leaving  some- 
times the  rig  on  for  one  hour,  or  more,  con- 
tinously  during  duplex  work)  and  it  is  still 
going  strong. 

To  date,  four  units  have  been  so  modified 
by  the  author  without  undue  trouble.  Calibra- 
tion of  the  two  dials  differs  much  from  set  to 
set  since  this  is  affected  by  tubes  capacity, 
voltages,  and  so  forth.  However,  average  cali- 
bration is  (but  do  not  depend  on  it!); 
TX  dial:    1276  between  875  and  915 

1296         "        930  and  970 
RX  dial:    1276  between  680  and  715 

1296         "        740  and  780 
The  most  sure  calibration  of  receiver  can  be 
made  using  the  9th  harmonic  of  your  two  meter 
rig  tuned   to    144,000   mc, 

Results 
Frequency  stability  using  these  rigs  at  both 
ends  (or  similar  wide  band  receivers  and 
transmitters)  is  excellent.  Note  that  during 
transmit  all  voltages  are  taken  away  from  re- 
ceiver and  this  does  not  affect  stability  in  any 
way*  The  reason  is  the  very  wide  if  amplifier. 
You  can  receive  xtal  controlled  signals  without 
noticing  any  drift  in  receiver;  For  this  reason, 
voltage  regulation  was  first  tried,  then  omitted 
as  unnecessary.  Using  corner  reflector  an- 
tennas, you  can  expect  QSO's  of  about  20 
miles  on  "not  in  sight  paths/*  From  mountain 
tops,  you  can  expect  to  cover  about  150  miles. 
The  author  covered  about  80  miles,  using 
corners  at  both  ends,  with  very  strong  sig- 
nals, a  .  .  I1LOV 


7 )    Completed    unit. 
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(Continued  from   page  4) 
i  nasty  turn.  If  this  kept  up  the  clubs  would 

;et  absolutely  nothing  out  of  the  convention. 

Meanwhile  a  new  employee  had  been  added 

:o  the  Cowan  staff.  This  chap,  with  his  eye 

>n  a  better  job,  saw  the  problems  that  I  was 

laving  and  decided  to  help  things  along.  Much 

is  I  dispise  the  type  of  person  he  is,  I  will  be 

:orever  grateful  for  his  part  in   my  future,    I 

night    have   bumped    along    for   quite   a   few 

months  or  maybe  even  years  in  spite  of  the 

difficulties.    It   is   so   difficult   to   make   major 

changes  in  one's  life. 

He  brought  up  the  idea  of  starting  a  new 
magazine  .  ,  *  he  even  thought  of  the  name.  I 
laughed  at  this  for  I  knew  that  there  was 
virtually  no  way  to  get  a  new  ham  magazine 
started.  Educated  estimates  ran  to  about  $500,- 
000  to  get  something  like  that  off  the  ground 
.  .  .  and  the  low  price  of  QST  advertising  put 
a  lid  on  the  profits  that  could  be  made.  Absurd* 

He  didn't  give  up  that  easy.  He  visited  the 
Cowan  office  one  night  and  came  up  with 
copies  of  the  company  financial  statements,  I 
was  flabbergasted  to  find  that  CQ  and  our 
other  books  had  made  a  net  profit  before  taxes 
of  over  $100,000  the  previous  year!  This  par- 
ticularly burned  me  when  I  remembered  the 
$5  Christmas  Bonus,  complete  with  note  saying 
that  Cowan  wished  it  could  be  more.  Another 
little  gem  was  copies  of  the  circulation  records 
for  CQ.  I  had  been  trying  in  every  way  possible 
to  find  out  how  the  magazine  was  doing.  I 
wanted  to  see  if  there  was  any  correlation  be- 
tween  special  issues  and  circulation,  etc.  The 
answer  was  always  the  same  .  .  .  "sorry,  you 
can't  see  the  circulation  records*"  When  I  got 
a  look  at  the  actual  circulation  and  thought 
back  to  the  sworn  figures  that  were  shown  to 
advertisers  I  was  dumfounded  .  .  >  and  I  un- 
derstood why  these  were  so  secret 

I  didn't  have  long  to  worry  about  this 
though.  The  next  morning  Cowan  was  in  a 
frenzy  and  demanded  the  circulation  figures. 
My  friend  had  told  Cowan  that  I  had  them, 
but  neglected  to  tell  him  that  he  had  given 
them  to  me,  I  left  and  he  got  that  better  job. 
Cowan  apparently  assumed  that  I  was  the  one 
that  dug  them  out.  He  promised  to  pay  up  my 
expenses,  royalties,  etc,  I  haven't  seen  a 
nickle  yet.  I'll  not  hold  my  breath.  Cowan,  I 
hear,  eventually  found  out  that  he  had  been 
duped  and   fired   the  fellow. 

It  was  a  tremendous  relief  to  get  out  of  that 
situation,  If  only  I  had  had  the  courage  to 
leave  two  or  three  years  earlier  when  I  saw  the 
handwriting  on  the  wall 

I  went  to  work  for  one  of  the  largest  ad 


RG9/U 


RG8/U 


MORE  LUCKY  BUYS— you  save! 

Stiver  plated  RG8,  51  ohm,  lower 
loss.  30  feet,  with  PL-259A  each 
end,  NEW 

52    ohm-polyfoam,     lighter    weight, 
lower  loss;  non-con  tarn  inable  outer 
cover.    Current   production,    FRESH. 
Odd  lengths*  20  to  120  feet 
0-1  DC  MA      Clean-good  takeouts,  white  on  black. 
ftflm-i-nA  l!/z"  square,  sealed 

METERS.         3Vi"  rd»  G,E„  scale  0-40  MA. 

Dual  beam  power,  VHF  output  tube. 
See  page  8,  Sep't  1964  issue  of  73, 
Ring  mtd  ceramic  socket   15c;  W*  Teflon   plate 

Hamfest  schedule — Spring  Mills  Park,  Bedford*  Ind 
All  orders,  except  in  emergency  or  I'm  at  a  hamfest,  shipped 
same  day  received,  For  free  "GOODIK"  sheet,  send  self  ad- 
ilresaed  stamped  enrolape — PLEASE,  PLEASE — include  suffi- 
cient for  postage  &  insurance,  Any  excess  returned  with  order, 

B    C    Electronics 

Telephone  CAIumet  5-2255 
2333   S.   Michigan   Ave.  Chicago   16,   Illinois 


$2.25 


10c  ft. 

$3.50 

$2.50 

$2.50 

cap  23c. 

Oct.  H 


PANORAMIC   INDICATOR 

IP69/ALA-2  See  June  73  for  conversion  data  shipping 
wt  18  lbs,  October  special  $22,50 

BC453— Less  tubes  12.95 

R4ARR2  Receiver  6.95 

Transformer  530*0-530  volts— 425MA  6.95 

Transistor  Amplifier — 4  Transistor  Hi  gain  Amp.  on 
Printed  Circuit  Board  Class  B  P/P  output  8  ohm 
0/D.    Imp,  $4.95 

ARROW  SALES-CHICAGO,   INC. 

2534   S.   MICHIGAN   AVENUE 
CHICAGO    16,    ILLINOIS 


Reyco   Multiband  Antenna   Coils 

Traps   for  dipoles    •   .    •    high   strength    ■    .   .    moisture 
proof   guaranteed    to    handle    a    full    KW. 
Model    KW-40   coils    will,    with    a    108    foot    antenna, 
provide    operation    on    10-15-20-40-80.        $12.50    set. 

For  information  on  other  models  write: 

FRED  L  REYNOLDS  W2VS,  492  Rovenswood  Ave., 

Rochester  19,  New  York 


VHF-UHF 


Converters  &  Preamps. 
50  thru  432  Mc. 

Write  for  literature 

Parks  Electronics,  Rt.  2,  Beaverton*  Ore. 


RTTY  DUAL  FREQUENCY  SHIFT  TONE  CONVERTER  Northern 
radio  type  152t  Model  one  less  freq,  determining  network. 
You  can  use  standard  88mc  toroids.  Each  tone  converter 
unit  is  self  contained  including  power  supply,  110-220V. 
50-60  cy,  1  ph.  0/A  dim.  17"x3Wxl9"  complete  with 
tubes,    and    cables    also    conversion    info    used    Excellent 

$45.00  ea. 

REGULATOR,  for  use  with  a  line  regulator  follow  instruc- 
tion manual.  For  use  without  a  line  regulator  to  act  as 
an  over  voltage -under  voltage  protection  for  equipment 
which  may  be  damaged  by  high  voltage  or  dangerously 
low  line  voltage,  we  will  send  you  a  simple  conversion 
instructions.  Power  requirements  117V,  50-60  cy,  0/A 
Dim,  19"x3Vfe"x7"  Mfg.  Phifco  Corp.  complete  with  tubes, 
instruction    book   and    conversion   instructions.    Brand    new 

$9,00  ea. 

We  have  most  everything  in  TTY  Equipment 

Send  for  Catalog. 

ATLANTIC   SURPLUS  SALES 

1ST   Sackett  St,  Brooklyn,  N.  Y.  11231         Tel.  UL  5-7607 
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agencies  on  Long  Island  and  got  together  with 
the  Hudson  Amateur  Radio  Council,  which  was 
just  being  formed  at  that  time.  I  pitched  in  with 
them  to  put  on  a  convention  and  before  long 
Cowan  had  to  announce  that  CQ*s  convention 
was  canceled.  I  must  admit  that  I  read  that 
with  considerable  satisfaction. 

After  three  months  of  being  an  account  ex- 
ecutive I  knew  that  this  just  wasn't  what  I 
wanted.  Sure,  I  could  easily  make  twice  my 
salary  at  CQ .  .  .  but  I  wanted  to  be  back  in 
the  ham  business,  I  decided  to  see  what  I  could 
do  about  starting  that  new  ham  magazine. 

After  several  weeks  of  visiting  amateurs 
who  might  be  in  a  position  to  bankroll  me  I 
found  that  I  was  the  only  one  the  seemed  to 
have  any  confidence  that  a  new  magazine 
could  be  successful. 

It  was  time  to  make  a  decision,  I  figured  the 
absolute  minimum  that  I  would  need  to  get 
started  and  found  that  if  I  sold  everything  of 
mine  that  I  could  I  might  just  barely  make  it. 
I  found  a  tiny  furnished  office  with  very  low 
rent  and  invested  in  a  Ditto  machine,  Letters 
flowed  out  to  authors  inviting  manuscripts  and 
guaranteeing  payment  on  acceptance*  No 
longer  would  an  author  have  only  a  choice  of 
no  payment  at  all  from  QST  or  a  long  long  wait 
from  CQ.  The  response  was  encouraging*  Ex- 
cellent manuscripts  began  to  come  in- 
Next  I  wrote  to  every  club  I  knew  of  and 
invited  subscriptions.  My  reputation  at  CQ  paid 
off  here  as  pre-publication  subscriptions  poured 
in. 

The  first  issue,  by  virtue  of  subscriptions  and, 
the  support  of  many  advertisers,  was  in  the 
black.  It  has  been  a  slow  building  process 
since  then,  IVe  probably  made  a  lot  more  seri- 
ous mistakes  than  I  should  have,  but  we're 
growing  all  the  time  and  we're  still  in  the  black 
though  just  barely. 

So  much  for  history.  I  thought  you  might 
be  interested  in  some  of  it  on  this  fifth  anni- 
versary of  my  starting  73* 

As  you  know,  when  I  started  73  I  put  in 
many  changes  that  I  had  wanted  to  make  in 
CQ,  We  concentrated  on  articles  and  left  the 
operating  news  stuff  to  QST.  The  emphasis  was 
on  simple  construction  projects  and  technical 
articles  for  the  average  ham  ,  .  .  not  the 
engineer. 

Then,  last  year,  the  growing  internal  prob- 
lems of  the  League  resulted  in  their  proposal 
to  the  FCC,  RM-499.  I  could  see  the  future  of 
our  hobby  in  jeopardy  unless  someone  had  the 
guts  to  speak  up  and  try  to  stop  things.  The 
situation  was  far  more  serious  than  almost  any- 
one recognized.  I  looked  around  and  there  was 
no  one  else  to  speak  up.  It  had  to  be  me. 
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My  editorials  have  been  strongly  worded. 
Oh,  I  try  to  be  unemotional  about  these  things, 
but  I  can't  really  because  I  am  in  love  with 
amateur  radio.  I  don't  know  how  else  to  ex- 
plain it. 

Let  me  give  you  a  little  thought.  The  other 
day  I  was  sitting  up  on  the  mountain  working 
fellows  on  two  and  six  meters.  It  was  like 
being  at  a  huge  cocktail  party  where  I  could 
turn  in  anv  direction  and  enter  into  a  conver- 
sation  with  anyone  I  wished-  I  was  in  the  mid- 
dle of  a  world  full  of  people  all  having  a  good 
time.  Then  I  turned  off  the  "big  switch"  and 
there  I  was  all  alone  in  the  fog  and  rain  up  on 
the  side  of  a  mountain  in  remote  New  Hamp- 
shire with  no  one  else  for  miles  around. 

Ham  radio  is  like  that.  No  matter  where  you 
are  you  have  friendly  people  to  talk  to  as  soon 
as  you  get  on  the  air.  While  in  Los  Angeles  a 
few  days  ago  I  got  on  the  air  from  WA6JNO 
and  immediately  the  air  was  filled  with  people 
saying  hello  to  me  from  Hawaii,  Wake,  and 
around  Los  Angeles.  It  brought  a  warm  friend 
ly  feeling, 

1  ask  the  forgiveness  of  those  of  you  to 
whom  amateur  radio  is  just  a  hobby  ...  or  a 
service.  I'm  in  love.  I  love  to  work  DX  ...  I 
love  two  meters  ...  I  love  six  meters  .  .  .  I  love 
rag  chewing  ...  I  love  to  build  equipment  ,  .  . 
I  love  converting  surplus  .  ,  ,  I  love  contests. 
Yes j  I  even  love  writing  this  goddam  editorial. 
I'm  going  to  do  everything  I  can  to  protect  my 
love.  Fm  not  going  to  let  prestige-hungry 
ARRL  directors  and  the  bad  management  they 
have  bequeathed  us  continue  without  a  battle. 
I'm  going  to  work  as  hard  as  I  can  for  the 
success  of  the  Institute,  which  I  feel  is  the 
great  ray  of  hope  for  the  salvation  of  amateur 


It  pains  me  to  read  the  attacks  on  me  in 
CQ,  Huntoon's  Dirty  Letters,  and  their  satel- 
lite Washington  News.  It  pains  me  even  more 
when  I  get  letters  from  readers  who  believe 
these  people.  When  this  happens  I  know  that 
my  typewriter  has  failed  me  .  .  .  that  I  have 
not  communicated  what  is  going  on.  This  is 
my  fault  and  I  know  it.  A  great  deal  of  the 
problem  is  my  terseness  ...  I  must  learn  to 
to  explain  things  more  carefully. 

For  example,  while  visiting  California  I  was 
the  guest  of  several  radio  clubs.  Members  and 
local  League  officials  came  to  hear  me  and  to 
torpedo  me.  They  admitted  it.  By  the  time  I 
got  through  explaining  what  was  going  on  in 
detail  the  torpedos  never  came.  I  had  a  hard 
time  getting  away  after  meetings  and  I  want 
to  thank  every  one  that  attended  these  meet- 
ings for  the  encouragement  they  gave  me  and 
the  great  friendliness  they  showed    (after  the 
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meetings)    (hi). 

So,  here  I  am,  the  self-appointed  savior  of 
ham  radio  .  ,  .  the  Mr.  Hornblower,  as  W8HHS 
caUs  me.  I  hope  you  don't  mind  me  volunteer- 
ing for  this  duty  .  .  .  and  I  hope  you'll  join  me 
up  onr  my  soap  box.  This  is  a  big  soap  box  and 
its  lonely  up  here. 

Skunk 
A  club  in  California  called  the  other  thiv 
and  offered  to  fly  me  out  to  talk  about  current 
amateur  events  They  then  tried  to  get  Bill  On 
to  debate  with  me,  but  he  begged  off,  adding 
that  being  near  a  skunk,  some  of  the  smell  is 
bound  to  rub  off.  He  suggested  West  Coast 
Director  Harry  Engwicht  W6HC  Harry  choked 
a  little-  when  he  heard  the  proposition  and  said 
he  had  a  previous  engagement,  though  no  date 
had  been  as  yet  mentioned  Next  they  called 
Hun  toon  He  couldn't  give  an  answer  until  he 
consulted  his  "superiors"  After  the  debacle  at 
Harvard  last  spring  when  Hun  toon  and  Bald- 
win came  up  to  debate  and  ended  up  refusing 
to  answer  any  of  my  questions,  I  can  see  why 
they  would  rather  eat  nails  than  face  me. 

K3I0P 

Inspite  of  muddled  reporting  in  other  ham 
magazines,  the  K3IOP  case  has  been  settled 
satisfactorily  with  an  Order  by  the  FCC  grant- 
ing Seaman  an  unrestricted  General  Class 
License.  In  1963  he  had  been  issued  a  General 
license  which  had  a  condition  prohibiting  oper- 
ation in  the  50  mc  band, 

Goodby  73  Mountain 
It  has  been  a  lot  of  fun  operating  up  on 
"my"  mountain,  but  the  time  comes  when  I 
really  have  to  be  practical  I  can  see  now  that 
I  am  not  ever  going  to  have  enough  time  to  do 
an  adequate  fob  of  setting  up  and  operating 
from  up  there.  Between  73  and  my  many  other 
half  and  quarter  baked  schemes  I  do  very  well 
to  get  up  there  once  a  week,  which  means  that 
I  only  get  on  the  air  about  30  nights  a  year. 
Weighing  this  against  the  investment  makes  it 
obvious  that  I  am  being  impractical. 

This  would  be  a  great  spot  for  someone 
with  the  time  to  set  up  on  220  and  432,  as 
well  as  the  lower  bands,  for  you  have  a  pipe 
line  right  down  into  New  York  and  Philadel- 
phia, 1  wanted  to  hit  all  bands  up  to  1296  .  .  . 
I  even  have  a  small  dish  for  it  and  a  converted 
APX-6  as  a  starter.  I  wanted  to  be  on  432  mc 
TV,  and  have  the  camera  to  prove  it.  Now. 
after  two  summers  of  having  the  place,  I 
admit,  even  to  myself,  that  I  can't  even  see 
far  enough  ahead  to  when  I  would  have  time 
to  pursue  these  interests. 

The  mountain  is  only  about  an  hour  out  of 
Boston  and  some  four  hours  from  New  York 
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FACTORY  TESTED!  GUARANTEED? 

□  2   25-nmn    Silicon    Power  reds,    stud  $1 

□  10   Famous   CK722   Transistors  nnp    .   $1 
15   npn   Transtr.s.   asst  types   &   cases  $1 

D  15   pnp  Transtrs.   asst  types  &  cases  Si 

2  500  mc   Mesa  pnp  Transistors   ..       St 
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I   2N705  300  MCt  300  MW,  sil.,   npn  $1 

1  3N35    Tetrode    150    MC    npn,    TO  IB  SI 

2  IN429  Zener   References,   0  volts    .   $1 
DO   Upright  Zener   Diodes,  asst  volts    ,   $1 

I  4   G.E.   2NI70  Transistors,    RF,    npn  SI 

10    Power  Transistors,    untested,    T03  SI 

_   10  Texas  Swit'g  Transtrs,   pnp  'n  npn  SI 

□  I   25  Amp.    100   PRV  siL-contr.  reet.  SI 

□  15  Phiko  MADTS  30-100  mc,  untested  Si 

3  40 W  Transistors,  T036.   untested       SI 
Q  25    Germanium    Diodes,    IN34    equals  $1 

25     Silicon     Glass     Diodes,     untested  St 

□  3  Texas  2NI038  with  heat  sink  St 
U   to  Zeners,    axial    leads,    untested  St 

i  30    Transistors,    T05    case,     untested  SI 
Q  5    30- MC    Transistors,     2N247,     T05  SI 
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T6IA/AXT2  TV   X'mittr,   Like  Navy  UPe  ATJ-ATK    NEW  17,50 

R23/ARC5    litO-oauT    kc.    The    "Qb-er"      GOOD  11,75 

CU I  SUA  Coupler.  W/13  J -tube  amplifiers,  tubes  ...  EX  4,75 
RT82  APX6  Converts  to  1215-12^10  wu  Xceivcr  ,.  NEW  2L75 
TS726/UPM&  Tests  AFX6./27  Tubes,  10  Diodes  ..GOOD  14.50 
UPMfl  Manual  Navahips  91537 A  .  ..  Postpaid  NEW 
Coax  Cable  Conner i-  UPMS  to  APX6.  IncL  CN-1S0  NEW 
NT18.-ARCI  100~150mc  Xceivi.  W/tubes  &  USO  GOOD 
MT230  ARC  Mounting  for  ARCl.  ARC  I  and  ARC12  EX 
RT58/ARC2  ^25-350  mc.  W/43  tithes.  2-2CS0A"s  EX  21).  75 
C45  Control  BOX  fr<"  AtU*!  ami  ARC12  X'celvrs  GOOD  135 
T465/ALT7  Xmittr  lGS-352mc  W/ 2-61 01s.  100W  out.  EX  22,50 
Schematic    for   T4U5/ALT7    with   parts    values  1.00 

6161   TUBE   100  waits  @  OOOmc.  63  waits  @   2000mc.   EX     7.25 

Socket,    Air   System    Type    fox   6161    tube,    used      ,EX     1.25 

SWR  Bridge,  Micromatrh-Reflectonieter.  50-IOOOme.  EX  8,25 
Blower,  Ax i vane  Type  on  r.F.M .,  12-24V.  AC/DC  EX  4.75 
Set   ot    120    Xtals,    Type    FT243   5675    ke   thru    6350   be  In 

kc    increments.    US    tested    &   parked 120/17,75 
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16.75 
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MN42D    Bendix    Dual    Indicator  GOOD     350 

Rt.    Annie   Orive  W/Gears   &  Universal,    M*  shaft.       EX     1,00 
UPMIIA  AFC  Chassis  W/8  tubes   &  schematic   ...   NEW     3.75 
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and  it  is  a  gorgeously  beautiful  quiet  and  re- 
mote vacation  spot.  From  the  front  porch  you 
can  see  for  over  a  hundred  miles.  Sigh, 

In  Unity  There  Is  Strength 

Several  ARRL  officials  have  been  bringing 
this  tried  and  true  (?)  cliche  into  play  recently. 
This  is  a  dandy  for  people  who  think  in  terms 
of  slogans  instead  of  thoughts*  Even  a  mo- 
ment's reflection  should  recall  the  extensive  use 
of  this  phrase  by  Hitler,  It  is  essentially  an 
unarguable  truth,  unless  one  decides  to  try  to 
apply  it  to  specific  situations. 

What  is  meant  by  unity?  If  this  means  that 
all  260,000  amateurs  should  get  together  and 
work  for  some  common  goals  than  I  am  101% 
in  favor*  But  what  do  we  do  about  the  fellow 
that  doesn't  want  to  work  for  those  goals  .  «  . 
the  lazy  ham  that  excuses  himself  by  saying 
that  he  doesn't  have  the  time  for  our  goals  .  ,  . 
and  besides,  they  weren't  his  idea  anyway.  Do 
we  force  him  to  conform  or  let  him  do  what  he 
pleases?  And  what  happens  when  200,000  of 
the  260,000  decide  the  same  way? 

Or  259,000? 

Does  Unity  mean  that  evervone  should 
ignore  what  ARRL  HQ  did  to  WA2USA, 
K2US,  W0JRQ,  W0GZD.  W2BIB,  and  others? 
Shall  we  turn  the  other  cheek  and  lengthen  the 
list? 

Perhaps  Unity  means  that  everyone  should 
join  the  IoAR?  A  great  many  problems  arise  in 
the  forming  of  a  new  organization  and  it  is 
indeed  fortunate  that  the  Institute  has  not 
grown  any  faster  than  it  has  already.  Any  large 
influx  of  members  would  paralyse  things. 

Or  does  Unity  mean,  "Shut  up  and  do  things 
our  wav/' 

VHF  Contest? 

Though  activity  in  the  CQ  VHF  contests  has 
seemed  to  have  been  dropping  off  more  and 
more  with  each  succeeding  contest,  I  thought 
I  would  give  their  August  one  a  try.  After  two 
hours  of  contesting  on  both  six  and  two  meters 
I  gathered  that  no  one  else  on  two  meters  was 
taking  it  seriously  and  about  three  on  six  were 
trying  with  any  enthusiasm.  Of  course  I  could 
only  hear  what  was  going  on  in  the  New  Eng- 
land-New York-Philadelphia  areas  and  there 
might  have  been  all  sorts  of  activity  out  in 
Ohio  or  California. 

Somehow  it  just  didn't  seem  reasonable  to 
spend  twenty  four  continuous  hours  in  a  con- 
test with  two  or  three  other  fellows. 


ing.  I  hope  to  be  set  up  on  that  channel  on  73 
mountain  before  long  myself, 

I  have  more  than  a  little  reason  to  believe 
that  the  FCC  intends  to  make  the  new  CB 
regulations  stick.  I  wont  spill  the  beans  on 
how  they  are  going  to  do  it,  but  it'll  be  some- 
thing you'll  not  forget  soon  .  .  .  and  something 
that  wall  make  a  very  strong  impression  on  any 
CB'ers  who  think  they  are  going  to  ride  out 
the  new  regulations,  hamming  away. 

Though  the  CB  manufacturers  IVe  talked 
to  minimize  the  impact  of  the  new  regulations, 
I  can't  help  but  think  that  quite  a  number  of 
the  approximately  80%  of  those  now  hamming 
on  eleven  will  get  discouraged  and  want  to 
dump  their  gear.  We  may  find  some  might) 
fine  ten  meter  gear  available  for  peanuts  in  a 
few  months.  Eventually  there  may  be  even 
more  CB  licensees  than  there  are  today  .  .  . 
but  obviously  activity  on  the  channels  will  be 
much  lower  than  now.  We  may  find  some  CB 
manufacturers  turning  to  ham  manufacturing 
while  the  slack  created  by  the  present  mob 
leaving  is  taken  up  by  the  new  users  of  the 
band,  a  slack  which  could  take  several  years. 

Fortunately  the  ham  market  is  coming  back 
to  life  after  the  crushing  blow  of  RM-499  last 
winter.  It  has  been  estimated  that  something 
over  $6  million  dollars  in  ham  sales  have  been 
permanently  lost  due  to  this  blunder.  Full 
confidence  in  the  future  of  ham  radio  cannot 
be  regained  until  the  FCC  acts  to  turn  down 
this  petition. 

Besides  our  getting  cheap  equipment  for 
ten  meters  there  is  one  other  beauty  of  the  new 
CB  regs  .  .  .  magazines,  such  as  S-9?  which 
have  been  encouraging  hamming  on  eleven, 
will  probably  fade  away. 


Channel  A 

The  initial  response  to  my  suggestion  last 
month  to  put  CB  gear  up  on  ten  meters  on  a 
calling  channel  of  28.6  mc  has  been  encourag- 


FOR  SALE 

Summer  vacation  camp  and  excellent 
VHF  location  combination.  Six  room  lightly 
furnished  wood  paneled  house,  four  acres, 
over  2,000  feet  up  Mt  Monad  nock  in 
southern  New  Hampshire,  Complete  with 
four  towers  and  antennas  (16  element 
colinear  and  10  element  yagi  for  6M;  288 
element  colinear-yagi  for  2M;  48  element 
colinear- vagi  for  2M;  32  element  colinear 
for  220  mc;  192  element  colinear-yagi  for 
432  mc;  Hy-Gain  tribander  for  0-15-1QM). 
Shower,  water  heater,  electric  stove,  refrig- 
erator, etc,  Almost  completely  isolated  ,  ,  . 
no  TVI  for  miles*  Built  by  millionaire  and 
shows  it.  $21,500  (a  steal).  Write  or  call 
73  for  additional  information. 
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OF  THE 


INSTITUTE 

OF 

AMATEUR  RADIO 


The  Institute  of  Amateur  Radio  was  created  to 
enhance  the  amateur  radio  fraternity,  both  na- 
tionally and  internationally  in  scope.  It  also  en- 
courages improvement  in  individual  operating 
techniques  and  individual  technical  advancements 
in  the  state  of  the  art  of  amateur  radio  communi- 
cations, 

Now  is  the  time  to  join  the  Institute  of  Amateur 
Radio.  A  lot  of  leg  work  has  been  done  by  the 
General  Secretary  and  the  Interim  Board  of 
Directors  to  get  the  organization  on  its  way.  The 
organization  is  feeling  its  growing  pains.  It  is  ex- 
panding rapidly  and  concurrently  with  this  growth, 
greater  effort  has  been  expended  to  firm  up  rides , 
regulations    and    organizational    lines. 

Fellow  Radio  Amateur— give  serious  thought  to 
your  becoming  a  founding  member  now  and  plac- 
ing yourself  in  the  position  of  sharing,  in  the  near 
future,  responsibilities  for  the  operation  of  the 
growing  organization  down  to  area,  state  and  club 
functionaries. 

How  to  Join 

Write  to  the  General  Secretary,  Institute  of 
Amateur  Radio,  Peterborough,  New  Hampshire, 
and  request  the  brochure  which  includes  the  appli- 
cation  form. 

What  the  Directors  Are  Doing 

Recently  the  General  Secretary  traveled  to  the 
West  Coast  to  discuss  and  coordinate  affairs  of 
the  IOAR.  Subsequently,  with  the  benefits  of 
combined  thinking  and  inputs  from  these  Direc- 
tors, a  meeting  was  held  by  Directors  on  the  East 
Coast  to  weld  together  all  thoughts  and  ideas  for 
the  conduct  of  business  activities  for  the  fall  and 
winter  period.  This  includes  the  drawing  up  of 
the  constitution  and  bylaws  for  the  ratification  by 
the  IOAR  membership.  Also  on  the  agenda  is  the 
expansion  of  the  bylaws  to  designate  the  positions 
and  titles  of  officers  and  qualifications  for  office 
holders,  and  to  delineate  the  finite  lines  of  organic 
zation  and  control  down  to  the  State  Director  or 
Representative  level,  to  include  major  objectives 
within  the  scope  of  each  leveL  This  is  a  big  job 
and  cannot  be  accomplished  overnight.  Progress, 
however,  is  being  made  in  these  directions. 

Many  Volunteers 

Scores  of  letters  have  been  received  both  at  the 
office  of  the  General  Secretary  and  at  the  Washing- 


ARC-l  TRANSCEIVER  100-156  Mc,  25  watts  AM.  Makes 
fine  2-meter  station.  With  28  tubes,  schematic  &  conver- 
sion info  for  2-meters.  Less  dyn.  &  xtals.  Vy  good  used 
cond.  60  lbs,  $24,35 

POWER  SUPPLY  for  ARC-1.  115  v,  60  cy.  Supplies  fit.  & 
plate  voltages.  Complete  with  power  trans,  silicon  reef., 
punched  chassis,  etc.  Fits  inside  ARC-1  case.  10  lbs.  J15\95 

TUNING  CAPACITOR,  for  your  6-  or  2-meter  final,  1.6-17,6 
pf.  2000  vdc.  spacing.  5/16"  shafts  extend  out  both  ends. 
This  was  made  for  the  ARC-3  VHP  xmtr.  1%  sq.  2W' 
overall,  ?t0°  *acil- 

5/16"  to  W  brass  coupling.  35c  each. 

TUNING  CAPACITOR,  6-170  pf.  1500  vdc.  Bud  type  C£f 
slotted   shaft   for   s<d.    Adj.   1W  sx.    2"    long.    60c   each. 

2  for  51.00,  5  for  $2.00 

Selenium  Rectifiers,  3-phase,  14  volts,  60  Amps.  Leece* 
Neville  #30605,  for  use  with  Leece-Neville  Alternators. 
Ship.  Wt.  6,  lbs.  *7*73 

Selenium  Rectifiers,  single-phase,  full-wave  bridge  55  vofts, 

3  amps.  3W>  x  4W*  X  8W.  Useful  for  powering  surplus 
relays,   motors,   etc.   3   lbs.   Only  $1.00,   6   for  $5, 

- 

BC-221  Technical  Manuals-  3  different  books  available. 
Specify  (Models  M,  AA);  (Models  P,  T,  AF,  AH);  (Model  AK). 
$1.50  each  hook. 

Minimum   order   $2.00 

Please  enclose  sufficient  money  with 

your  order  to  cover  shipping  costs. 

Send  for  our  latest  flyer* 

JEFF- IRON  ICS 

479?    Memphis   Ave,,    Cleveland,    Ohio   44109 


PNP— 2N63.     2NG4,    2N382,    2N404,     2N1081.     2N17Q6, 

2N1008      ......  .      

2N77,   2N207B,   2N274.  2N356A,   2N284,   2N525,   2N000, 

Dvn&quada,     291*1 71a,     2SA101AA,     2N1274,     2N1372 

T/I,    2N396    G.E ^    „      * 

Power— 2Nl76\       2N235A,      2N255,      2N256,       2N307A. 

2N1283,    2N1227       ^  «-«V + 

2N173,    2N441,    2N443,    2N174,   2N540A,   ES5Q1 
VJl  p.— 2^2048.  2N7Q5,  ST4153,  2N797 


i       ■      ♦      m 


3/11.00 


.50 

1.29 
1.25 


\P\— 2N147.      JX214,      2N357A.      ^N377A.      2N385A. 

2N338,  2N558 
mS56,  iNS?i<  2X439.  2N4H,  2N1000,  2N1302,  2X1304, 

'J  N 1 473 + ■  -  *  -  --■■'■■■■- 

2N096,    2N697,    Silicon 

Power— 2N1218,   2N1292,   2X1294 

DeLuxe    Ignition    system,    6-12   negative    grd.    Complet* 

Tungsol  unit,  factory  packed,  with  complete  instructions 
World' i  smallest  ractio,   Ti*  s  1%  i  %.  KU 
Walfcie-Talkle:    C.B..    Metal    case.    Crystal    controlled. 

5    transistors,    no    license    required.    Battery    &    45*  ~B 

Inch    ...  -  ■    ■■• ■  ■        —S 

r    C.   Boards  loaded  with  transistors,  components  T/I.    .. 
P.  C    Board  ltt*  sn.,   with  "Philco"  2X1742,  sub-min. 

crystal.   Thermistor,   HI -Frequency   coil,   etc-,   can   he 

used  as  a  converter,  transmitter,  oscillator,  etc. 
2  watt   amplifier,    hn     3  transistors   Including   1   power 

transistor,    with   schematic   and   Instructions ♦ . .  < 

Diodes— 1N34A,    IN54,    1N90,   1N12G,    1N251,  etc.    

Silicon,  1N181.  1N217,  1N411.  1N91,  1ND2, 

1N93,    1N537       .  .  ♦  .  

Rectifiers— 1N3D1,  1X393&,  1N4011,  IN2QM, 

1N2611,    LN2S12  . .      „<--„w- 

Zi»nera:    IN429,    8V3424,    5Y3S72,    HB2,    6.2V.,    2&V., 

1  Vk  V    18V  .....  

*I2  volt.    1   watt;  SCTR  3  amp,    100  PIT 

Electrolytics: — Sub-min,    all    values  

Tuntalytics : — Suh-mln.     10    most~ne*ded    values       

"Turner"    model    80    microphone — special 
Transformers— Suh-mln   Driver    &    Output   til    CT, 
ln5  Kt_\  osc,   IF..   r.T.,    H  *   %'.  all  stages 
Sub-min  speakers.  8  ohm.  100  ohm,  1%  to  2%     .,. 
Tweeters,    3*4*   square.    "Beauts"  .        .  - 

Sub-min     volume     emvtrols     with     switch*     2.500     ohm, 

r»K  ohm,  10K  ohm,  your  choice   ...  3/SI.00 

2HK    ohm,    200   ohm    precision   wirewound    "Hellpots*" 

5%     ToL  ....  .    .  1.50 

Amplifier— 3   EayUlfiOD   ruhes   in   V  x   2*   cylinder— New    .   4*95 
Filament  transformer—  Pri,   115  v.   fluey,   sec.   24  v.  1.25 

lirA  senior  vnltohrnyat  &  Precise  YTTM,  used.   Spec.  35.00  ea. 
Write    for    Free     Catalog    —    Minimum    order    $3.00     prepaid 

Postage  Free  in  U.S.A. 

TRANSISTORS   UNLIMITED   COMPANY 

Post    Office     Box    442,     Great     Neck.     L.     l.t     N.     Y. 

Warehouse    &    Office   —    462    Jericho    Turnpike, 

Mineola,   L.   1„   H.  Y.  —  516-PI   7*7221 


a/i  .oo 

...   .50 

,     .60 

21.95 
8.95 


a  pair 
3/100 


.    $2.00 

3.00 
12/1.00 

.        *S0 

.  ..      .50 

.  . ,      .30 
LOO 

a/|i.oo 

10/12.00 

8.95 

3/$ 1. 00 

4/11,00 

1.00 

1,50 
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lo AR  News  -**& 

ton  office  from  individual  radio  amateurs,  members 
and  non-members,  volunteering  their  services  for 
the  promotion  and  enhancement  of  the  IOAR 
organization*  To  those  of  you  who  have  not  re- 
ceived replies  to  your  fine  letters,  let  us  ask  you 
not  to  be  discouraged,  as  all  the  mail  will  be 
answered,  and  the  information  you  supplied  and 
the  qualifications  stated  are  being  categorically 
filed  in  order  thut  interim  and  future  requirements 
may  be  supplied  from  these  sources*  Members  of 
the  Washington  office  have  been  assigned  the 
task  of  replying  to  your  letters.  Please  be  patient 
with  us.  It  cannot  be  over-emphasized  that  your 
genuine  and  sincere  interest  is  truly  appreciated. 

Dues   Study 

The  Board  of  Directors  at  present  is  studying 
the  economics  of  the  Institute  at  its  present  level 
and  is  forecasting  costs  of  future  operation  as  op- 
posed to  future  potential  resources,  A  serious  con- 
sideration is  underway  to  retroactively  reduce  an- 
nual dues  and  to  include  with  such  dues  a  tangi- 
ble, direct  benefit  that  the  IOAR  members  will 
immediately  apreciate.  Appropriate  announcement 
will  be  made  when  a  decision  of  the  Board  has 
been  reached. 

Milestones  and  Goals 

Looking  back  over  the  past  18  months,  it  has 
not  been  an  easy  road.  It  takes  money  to  establish 
and  promote  a  new  organization.  The  founding 
membership  dues  were  established  at  $10.00  in 
order  to  effectively  promote  the  Institute.  The  first 
financial  statment  has  been  sent  to  the  members. 
Without  going  into  details,  funds  have  been  spent 
for  such  things  as  membership  certificates,  dues 
cards,  postage,  stationery,  brochures,  banners,  but- 
tons, paper  stock,  reproduction  charges,  labor,  and 
financial  assistance  to  radio  amateurs  involved  in 
legal  cases  pertaining  to  the  operation  and  main- 
tenance of  an  amateur  radio  station. 

Now  that  the  Institute  is  bordering  1,000  mem- 
bers, an  established  goal  has  been  set  at  10,000  by 
July  1965. 

A  Red  Accomplishment 

The  Institute  of  Amateur  Radio  has  now  estab- 
lished a  registered  lobbyist  to  function  on  behalf 
of  the  Institute  and  to  carry  out  instructions  of 
the  Board  of  Directors  in  connection  with  legisla- 
tive matters  concerning  amateur  radio  or  its  re- 
lated activities,  with  Members  of  the  Congress  of 
the  United  States,  The  registered  lobbyist  resides 
in  the  Washington  area. 

Food  for  Thought 

It  is  the  dedicated  aim  of  the  IOAR  to  maintain 
a  truly  democratic  organization  in  which  members 
may  consider  themselves  as  individual  representa- 
tives having  a  voice  on  important  policies  and 
other  matters  affecting  the  status  or  preservation 
of  amateur  radio*  These  facts  will  be  borne  out 
in  the  constitution    and  bylaws  soon  to  be  released. 

If  the  geopolitical  situation  remains  at  its  present 
level  tli ere  will  be,  in  all  probability  within  the 
next  three  years,  an  International  Telecommunica- 


tions Union  Convention  for  the  review  and  reestab- 
lishment  of  the  %vorId  radio  frequency  allocations 
and  assignments.  It  is  the  goal  of  the  IOAR  to 
secure  enough  economic  strength  to  be  placed  in 
a  position  to  be  recognized  and  to  be  heard  in  con- 
nection with  the  acquisition  of  additional  amateur 
radio  frequencies  and/or  in  the  defense  of  the 
existing  amateur  radio  frequencies  allocated  within 
Region  II, 

A  growing  concern  of  the  Institute  of  Amateur 
Radio  is  the  witnessing  of  a  recent  ill  experience 
of  crass  commercialism  within  the  sphere  of  the 
amateur  radio  hobby  and  service.  It  appears  that 
amateur  radio  per  se  has  been  linked  unnecessarily 
but  by  design  with  two  weD  known  manufacturers. 
In  some  areas  there  is  evidence  that  amateur  radio 
has  become  a  testing  ground  for  the  professionals. 
While  we  do  not  wish  to  'cut  oft  our  nose  to  spite 
our  face/  it  must  be  home  out  that  the  amateur 
radio  spectrum  should  be  utilized  by  radio  ama- 
teurs and  for  radio  amateur  operations  and  con- 
trolled as  such  by  the  FCC  as  a  purely  amateur 
spectrum,  except  for  bona  fide  Government  shar- 
ing of  frequencies.  The  portion  of  the  radio  spec- 
trum assigned  to  radio  amateurs  is  fully  justified  in 
the  United  States  and  its  possessions  by  FCC 
Regulation  97.0,  Basis  and  Purpose.  This  paragraph 
alone,  of  the  Regulations,  is  the  crux  of  the  justifi- 
cation for  amateur  radio  operation  upheld  by  the 
U,  S.  Government  at  International  Conventions, 
notwithstanding  important  national  defense  con- 
siderations. Let  no  one  threaten  this  amateur 
privilege  through  mercenary  actions  and  selfish  ex- 
ploitation of  the  amateur  radio  hobby  and  service. 
In  further  substantiation  for  the  existence  of  ama- 
teur radio  in  this  country,  one  cannot  overlook  the 
economic  factor  in  connection  with  the  free  enter- 
prise system  of  our  country*  In  this  respect  the 
hobby  of  amateur  radio  does  support  a  share  of 
the  gross  national  product.  Where  does  the  IOAR 
fit  in?  The  IOAR  intends  to  influence  the  binding 
together  of  all  radio  amateurs  for  the  common 
good  in  support  of  amateur  radio  and  for  the  pro- 
tection against  an  encroachment  by  the  commer- 
cial services  to  potentially  enter  upon  currently 
authorized  amateur  frequencies*  The  IOAR,  as  a 
body  of  amateurs,  intends  to  guard  against  greedy, 
mercenary  influences  and  the  exploitation  of  the 
radio  hobby  by  those  few  who  would  divide  the 
multitude  and  the  ranks  for  personal  gain  and 
other  convenient  reasons  benefitting  only  to  a 
minority,  The  IOAR  concepts  are  to  steer  the  gen- 
eration of  ideas  and  proposals  through  its  member- 
ship.  What  say  you? 

Edwin     M.     Schoad 
Director,    IOAR 
WA4PDX/W9AIY 


How  to  Join 

Send  your  name,  call,  address,  and  $10  dues 
to  Peterborough,  N,  H,  You  will  receive  your 
membership  certificate,  membership  card  and 
insiders'  newsletter  in  a  few  days. 
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New  Products 


HQ- 1 45A 

Hammarlund  has  added  some  important  im- 
provements to  their  very  popular  145,  The  "A" 
now  has  separate  detectors  for  AM,  SSB,  and 
CW,  improved  electrical  and  mechanical  sta- 
bility, silicon  rectifiers  (for  much  lower  heat 
and  higher  efficiency),  and  115/230  volt  oper- 
ation. The  price  is  $289f  More  info  is  available 
from  Hammarlund,  53  West  23rd  Street,  New 
York  10. 


Lafayette  HA^350 
Lafayette  Radio  Electronics  Corporation, 
111  Jericho  Turnpike,  Syosset,  L.  L,  N.  Y.  an- 
nounces a  new  ham  radio  receiver,  Model  HA- 
350,  One  of  the  most  important  features  of 
this  unit  is  the  use  of  a  mechanical  filter  in  the 
455Kc  IF  section  offering  high  selectivity  of 
2  KG  bandwidth  at  6  db  down  and  6  Kc  at 
60  db  down.  A  tuneable  preselector  circuit 
gives  a  sensitivity  rating  of  less  than  1  micro- 
volt for  10  db  signal  to  noise  ratio.  The  100 
Kc  crystal  calibrator  and  15Mc  \V\\"V  band 
provision  assures  accurate  calibration,  SSB 
reception  is  improved  by  the  use  of  a  product 
detector  which  provides  selectable  upper  or 
lower  sideband.  It  measures  15W  x  7SH  x  10" 
D,  The  net  price  is  $189.50.  Its  matching 
speaker  model  HE-48  sells  for  $7.95. 

Squolo  Tree 
Cushcraft's  Squab  antenna  turned  out  to 
be  an  instant  success.  Now  they're  stacking  the 
Squalos  starting  with  the  40M  one  on  the 
bottom  and  going  on  up  to  6M  on  top.  The 
whole  works  is  only  27'  high  and  16'  wide.  If 
you  leave  off  the  40M  Squalo  it  is  only  11'  high 
and  8'  wide.  Write  Cushcraft,  621  Hayward, 
Manchester,  NL  H. 
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ALL-BANO  RECEIVER 

BARGAIN:       Continuous 

tuning    550    kc    to    43    mc 

Voice,  CW.  MCWt  B-45/ 

ARR-7   has   2  stages   KF. 

2      Mages      455      kc      IP. 

separate  Local  Qsc.  w/YR 

.\F.  s-Mctcr,    Noise-Ltaft- 

tter,      Crystal      &      non- 

crystiil  IF  Pass  In  6  pass 

selections.    Less    pwr   »ply 

but      w/pwr      sply      dwg, 

complete  llandhooK*   and   much  other  data. 

100%   perfect,  fob  Loa  Angeles,  only 

Add    $30    for    $115/230    y    50/60    fH    P»T    sply,    Add    $20    for 

ruHuh r irat ion    hy    m    to    SSK    hy    inUlitlun    of    Product   Detector, 

TIME     PAY    PLAN:    Any    purchase    totaling    $160.00 
or  more,  down  paj*ment  only   « .  


Checked 


149.50 


10% 


ARC-5    Q-S'er    Rcrr    100-550    kc    w/85    kc    IF's.    Um 
converter  for  above  or  other  rcrra.   Cheeked  electri- 
cally,   w/tots   of   tech.    data,    w/spllne    knob,    \t   I  ha 

fob   Los    Ang *..*». 

(Add  $3  for  extra -clean  selected  unit.) 


2nd 


14.95 


NAVY'S  PRIDE,  RBS  RECEIVER  2-20 
checked  &  ready  to  use.  w/pwr  &ply, 
fob    Charleston.     8,     C* 


mc  1 4- tube 
tech    data. 


superhet. 

69.50 


Includes 

179.50 


AN.  APR-4    RECEIVING    SET:   Tune    38    Lo    I0Q0    mc. 
TN-10,    17,    18/AFR   4:    plug:    handbook;    checked, 

grtd  OK,  fob  Los  Angeles    .,...., 

Add  $ti0  for  TN-19.  975-2200  me;  add  $125  for  TK-54,  2175- 
4000  mc;  add  $30  for  AM/FM  version  of  the  rcrr.  w/60  cy 
pwr  sply;  add  $90  for  60  cy  Panadapter  30  rac  ±  1  Vb  we  IP- 
"  :  ;  .    .i  -J.i    >  '  -■•■    T-.r    ill  H'    r1.^..-  ■•..-.n! *  ■-    ^    '■"    »'U     :■■■■    n.»     -_r        ' 

LM  FREQr  METER  i~B  kc  to  20  mc  Is  combln.  heter.  freq. 
meter  &  signal  source.  CW  or  AM.  accuracy  .01^.  ^ct  1 
eallb.  Clean,  checked,  100%  grtd.  w/plug,  data.  E7  Rfl 
16   lbs   fob    LA    .  Uf.UU 

Add  $22  for  LM  spiy  w /plugs,   data,   or  $10  for  EAO.   converts 

or  LM  w /parts,  data.  Included. 

TS-323/UR.     28-400     mc,     similar     OEBTSCH     FM-1,     Crystal 
001%.     W/handhook     supplement     giving     supplementary     jet  I 
check    points    &    Instruct,    to    '\    »    ,    closely    approach    crystal 
arcuracv. '     W/schcmatlc,    instruct.,    pwr   sply    data,     1QQ  Rfl 
rluan,   checked,    l(*f\%    grtd.    Toh    Lo5    Ang. IJJ'^U 

BERKELEY    COUNTER    ifcSSTl     Is    basic    0-2    mc    fren.     meter 
plus    f-xtcitflcr    t"    V2    hh'     1'Hi'>     ( IK     grtd,     vv/huiih       705  flfl 


ftib     Los     Angeles,     only 


PWR     SPLY     FOR     ART-13     &     OTHER     XMTRS. 
115v   50/60   cv   in    both    HY?   out.    New 


TEST     SCOPE     TS-34/AP     40    cy— K    me    it    3 

Lens   simulates    bm   screen.    Heady    to    use 


db. 


79.50 
39:50 


TEKTRONIX   SCOPES  grtd  OK   &  gorgeous,  w/bonks 
DC    to    10    mc:    sensit,    30    mv/cm :    sweep    calib, 
uv/cm;  calih.  deflection  . 

i£M4AD  is  same     Ins   Video  Delay  Lin* 

it5 13;  HV  acceL  for  pulses.   20  mc  pass 

it3!5U    3*   scope   adds   very   slow   sweeps  


ir*i 4  \ : 

395.00 

450.00 
495.00 
395.00 


HEWLETT-PACKARD    GOODIES    prtd   OK   &   w/books: 
I  it  1  ODD    Secondary  Low  Freq.    Standard 
1  i±202A     Ijow-Freq,     Function     Generator 
1T4I0A   all-purpose.   VTVM  up  to  700  mc      .  . 
it 520 A    Decade    Scaler    changes    10    mc    to    100    kc 

Ir  Schmidt  Trigger  added,   how  nice! 
#400 D    ac    vtvm    puis    Ind.    Contr.    it200A    do: 
enables    ac   &    dc   VTVM    use   down    to   as    low 
1    mv    full   scale.    As    pair 


mc 
as 


295,00 
295.00 

150.00 

295.00 
converter 


265,00 


LP     SIGNAL      GENERATOR     $%     mc     to     50     mc 
\%r   calih.    To   to   1.0   v.   Complete,   certified 


TS-4I3A/U     SIGNAL     GEN.     .075-40 
caiih.,    To    c^lib.    to    1.0    v.    Certlf. 


mc     1%.     stl 


199.50 
279.50 


GEN. 
2     v 
w  /book 


RADIO     -T805-C     MICROVOLTER     16     kc     to     5n     mc. 

Into     37 l^     ohms.     Like     new.     100%     grtd.     7Rfl  flfl 

Regular    $2250.    only  f  au-uu 


MEAS.   CORP. 
Vo  calih.    to 


i±m  SIGNAL   GEN.  2-400  mc,    %%. 
100.000   uv.    Certified  .    ...    . 


375.00 


ROLLINS  ir30A    (TR-608/U)   MICKOVOLTER 
up    to    10   v   into   50 
Regular    $19,000,    only 


into   50   ohms,    up   to    10    watts    CW.  1 295  00 


NAVV    LAE-2    MICROVOLTER    520-1300 
w/all    charts,    cords,    honk 

C-BAND      MICTOVOLTER 


mc,    new,     129-50 


to   0   dbm.   w/all   pulse 
400   cy   pwt   a  ply 


AH/URM-35, 
mod.    capabilities, 


4.45-8    kmc+    —100 
Internal     295.00 


BOONTON     i^202-F     MICROVOLTER     175-225 
np   to   0.2   v   CW/ AM/FM,    new,   with   book 


mc. 


275.00 


BOONTON  tM52A  CITIZEN'S  BAND  MICROVOLTER  J-5 
mc  for  IF,  20-28  mc  for  HP,  AM  &  FM,  w/5  mod. 
freq.     T'p    to    100,000    uv.     Termfnated    cord,    pwr    225  00 


snly.    book,   grtd 


395.00 


X-BANO     MICROVOLTER     TS-730B   UPM-fO,     8.5- 

__■»>:   krr:r    rw   FM/PM.   S3   to  ^30   dbm 

WESTON  INDUSTRIAL-TYPE  TUBE  ANALYZER  Mod. 
686  Type  OR  has  fy  meters.  42  controls.  W/book,  170  Etfl 
exc.    cond.,    regular    ?IH)Q,    only ■  >J.wU 

HEW    LOW    PRICE    on    ungraded    SILICON    DIODES. 
PIV's  A:  Currents,  some  good,  some  bad,  you  ffrade 
them  with  Instruction   Included,    100  for  only    ... 


various 

2.95 


your 


PLENTY     MORE     WONDERFUL     MATERIALl    Ask    for 
■reds!  Wi    ALSO  BUY  your  excess  mdse, 

R.   E.   GOODHEART  CO.,  INC 

Box  1220-GC   BEVERLY   KILLS,  CALIF.   90213 

Phones;    Area   21 3,   office    272-5707,    messages    275-5342. 
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FROM  IBM  COMPUTORS 


$100.00 

MEMORY  DRUM,  approx.  40  read-write 
heads,  115  volt  60  cycle  motor. 


I 


$100.00 

MEMORY  PLANE  STACK,  WIREO,  10,000 
cores  per  frame,  8  frames  per  stack, 
with  cooling  fan. 


$25.00 

MEMORY    PLANE    STACK,    WIRED,    100 
cores  per  frame,  7  frames  per  stack. 

JOHN  MESHNA,  JR. 
19  ALLERTON  ST.       LYNN,  MASS. 


Short  Treatise  for  Curious 

Hams  and  Amperex 

Stockholders 

■ 


Amperex  has  been  coming  out  with  new 
transmitting  tubes  faster  than  we  can  count 
them  these  days.  One  of  the  many  interesting 
ones  is  the  8163.  All  of  you  that  use  linears 
with  bias  and  screen  supplies  can  read  the 
specs  and  weep.  It's  a  high  mu  power  triode 
for  use  as  a  zero  bias  class  B  linear  in  sideband 
applications  up  to  110  mc.  Dissipation  is  400 
watts  and  as  you  can  see  from  the  photo,  the 
anode  is  very  rugged.  A  cheap  low  velocity 
blower  will  keep  it  happy;  no  need  for  an  air 
system  that  could  be  used  for  testing  a  Boeing 
707.  Drive  requirements  are  modest,  distortion 
is  very  low  and  efficiency  is  excellent. 

One  of  the  most  popular  VHF  tubes  around 
these  days  is  the  6360.  This  little  dual  tetrode 
is  self  neutralized,  very  easy  to  drive  and  has 
a  respectable  output.  Amperex,  who  intro- 
duced the  6360,  has  announced  some  new  ex- 
tensions of  its  family.  The  8457  is  very  similar 
to  the  6360  but  is  especially  suited  for  fre- 
quency multiplication.  The  8458  uses  a  \nvar 
base  and  can  provide  30  watts  at  175  mc  with 
only  one  watt  of  drive.  Like  the  other  tubes, 
it  is  internally  neutralized  and  hence  very  easy 
to  handle. 

Most  of  us  will  agree  that  transistorized 
equipment  has  many  advantages  over  tube 
equipment.  Even  the  spark  boys  are  getting  in- 
terested  in  semiconductors-  But  respectable 
output  at  practical  cost  now  requires  that  you 
use  tubes  in  the  output.  This  hurts  since  most 
tubes  draw  large  amounts  of  filament  power 
even  when  you're  not  talking.  Amperex  has  a 
complete  line  of  transistors  for  transmitting, 
and  now  they're  rapidly  bringing  out  the  in- 
stant heating  tubes  to  use  in  the  driver  and 
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Dear   Wayne, 

In  regard  to  the  SB -4 00  article  you  published  in  this 
noiith's  **73,ft  I  have  further  information  which  you 
night   like  to   pass   on   to   your   readers. 

When  the  SB-400  is  used  in  conjunction  with  its  com- 
panion receiver  the  SB -3  00  in  the  separate  transmit  /re- 
reive  function  and  the  CW  mode,  one  is  able  to  detect 
i  very  faint  1  kc  note  while  receiving.  At  first  I  believed 
his  to  be  the  sidetone  oscillator  running-  continuously.  It 
urns  out,  however  that  the  carrier  generating  circuit 
tfhieh  does  run  continuously  in  the  SB-400  is  feeding  its 
iignal  back  to  the  receiver  product  detector  via  the  MUTE 
ind  ANTI-VOX  connecting  cables,  The  following  pro- 
cure was  used  to  affect  a  sure  cure: 

1)  Connect  a  ,005  mfd  disc  capacitor  across  the  ANTI- 
VOX  jack  at   the  rear  apron  of  the  SB-400  chassis. 

2)  Remove  the  grey  wire  from  the  MUTE  jack  also  on 
the  rear  apron  of  the  transmitter*  Connect  a  300  uh 
(value  not  critical)  rf  choke  in  series  with  the  grey 
wire  and  the  MUTE  jack  it  was  formerly  connected 
to. 

William   J.    Hall    KlKPB 
Dear    Wayne, 

The  members  of  the  Radio  Amateur's  Explorer  Post 
73f  of  Abilene,  Texas  are  in  the  process  of  equipping-  a 
small  trailer  for  emergency  communication  purposes.  We 
>lan  to  have  a  complete  ham  shack  with  its  own  power 
iource. 

We've  held  several  car  washes  in  an  effort  to  acquire 
;he  ncccesary  equipment,  but  these  haven't  produced  very 
jood  results.  So  now  we  are  making  an  appeal  for  con- 
iributions.  Anyone  that  would  care  to  contribute  a  piece 
>f  equipment,  whether  its  in  working  condition  or  not,  or 
would  like  more  information  on  our  project  may  write  to  ■ 
Earl  Bradley— WAS CWZ 
1765  Jackson  Street 
Abilene,    Texas 

We  can't  offer  anything  in  return  to  any  contributers 
except  possibly  a  note  every  once- in -a -while  on  how  our 
project  is  propessin^,  but  we  will  certainly  appreciate  any 
we   receive. 

Earl  Bradley  WA5CWZ 


Amperex  .  .  .  cont'd, 
final^  stages.  These  tubes  use  the  "Harp  Cath- 
ode" that  provides  quick  heating  with  low  cur- 
rent drain,  yet  provides  sufficient  emission  for 
efficient  operation.  An  example  is  the  8463,  It 
delivers  6,7  watts  on  6  meters  and  over  3.6 
watts  on  2  with  only  VA  watts  of  filament  pow- 
er- It  is  particularly  useful  as  a  driver  for  high- 
er power  instant  heating  finals.  Another  is  the 
S343,  very  similar  to  the  popular  6360,  It  can 
put  out  16  watts  at  200  ma  The  8509  is  the 
instant  heating  version  of  the  5894  dual  tet- 
rode. It  is  self  neutralized  and  will  deliver  96 
watts  to  the  load  at  250  mc  under  ICAS  con- 
ditions. For  more  information  about  these  or 
other  Amperex  tubes,   contact   M.    Smoler  at 
Amperex,  Hichsville,  L.  I.,  N,  Y. 

.  .  .  WA4HWW 


TONS     OF     AMATEUR     EQUIPMENT      \H     STOCK 


) 


SAN  0l£G0 

1413  India  Street  BE  9-0361 

MON  -  FRI  8:30  to  8:00        SAT  8:30  to  5:00 


I 


HYE-QUE  ANTENNA-FEEDLINE  CONNECTOR 

New  3- In- 1  molded  plastlc-and-nntal 
fitting  provides:  coax  feeder  connec- 
tion, heavy  copper  leads  to  elements, 
antenna  center  support.  Hye-QiM  I 
Connector  fits  standard  PL259.  Rein- 
forced, weather  protected,  ultra-effi- 
cient. At  your  ham  store,  or  $2.95 
ppiL  Companion  insulators,  2  for  99c 
ppcL    Includes   complete    instructions. 

MFG.  CO.,  P.O.  Box  97,  Ramona,  Calif. 92065 


6  METER  CONVERTER 
WITH  NUVISTOR  PRE -AMP 


L' uneatable  performance  at  an  unbeatable  price.  Only  $10.00 
PPd  ■  Complete  with  6C8A,  6CW4  tubes  and  choice  of  &6  mc. 
crystal  for  14- 1 S  me  output  or  49.4  mc.  crystal  for  broadcast 
hand  output.  Fully  trembled,  tested  and  guaranteed.  Sensitivity 
1    microvolt     Nnhe    figure    2.5   db+ 

VANGUARD    ELECTRONICS    LABS  Dept    H-IO 

I  BO -48 — 99th   Ave,  Holl  Is  29,    N.    Y. 


PSYCHIATRIST  WANTED! 

Everybody  says  that  the  people  at  COLUMBIA  ELEC- 
TRONICS need  their  head  examined  for  paying  such 
ridiculously  high  prices  for  used  surplus   electronics! 

Be  smart!  Get  YOUR  share  of  the  loot  NOW!  They 
are  drooling  at  the  mouth  to  latch  on  to  BC-610 
(models  H  and  1  preferred),  SP-600,  R-388,  R-390, 
TED,  TCS,  TRC,  CV43/APR-9,  TN-13I/APR-9,  ARC-34, 
-52,  GRC,  PRO,  SG,  Test  Euipment,  etc.  Tell  COLUMBIA 
what  you  have! 


If  you  hurry,  you  can  beat  the 
coat!  They  even  pay  freight! 


man  with  the  white 


COLUMBIA  ELECTRONICS 

4365  WEST  PICO  BLVD.,  LOS  AMGELES  19,  CALIF. 


COLLINS  51J4  or  5U3   Wanted. 

State  condition  and  price. 

Phone  collect  person -to- person. 

Mike    Ercoltno  —  W2BDS. 
Telephone:  201-775-7252 


// 


RW"   OCTOBER   BARGAINS 


ARC-3  TWO  METER  XMTR— lOO-lSSmc,  8  Remote  Xtal  con- 
trolled preset  channels,  with  two  832As,  two  6L6 
modulators    &    5    other    tubes    &    schematic.    Excellent. 

$17.95 

RT-82/APX-6  TRANSCEIVER— 1296mc.  Complete  with  31 
tubes.    Excellent  condition.  $15,95 

ARC-1  TRANSCEIVER— 2  Meter  AM,  100-156mc  10  chan. 
Xtal  controlled,  ANL,  AVC  &  Squelch.  With  all  29  tubes, 
24vDC  dynamotor  &  orig.  Schematic.  Used,  Xlnt  $24.95 

MOTOROLA  2M  WB  FM  MOBILE  TRANSCEIVERS— 144-174MC 
10*15  watts,  one  case,  Sensicon  A  receiver,  complete 
with  tubes.   6/12vDC.  Used,   Good.  $44,50 

RA42B  POWER  SUPPLY— 115/230V  60cy.  Output  210v0C 
60ma  &  6.3vAC  3.5A.  Has  5V4,  dual  choke,  oil  capaci- 
tors, cabinet  &  schematic.  Used,  Good.  $6.75 

HIGH  VOLTAGE  PROBE— Rated  for  50KV  with  VOM  or  VTVM. 
Has  500  Meg  Hi-Voltage  resistor.  Large  High  quality 
probe  that  sells  for  over  $12.00.  BRAND  NEW  $2.95 

LAZY  MAN'S  Q-5er—  Navy  Radio  Beam  Filter  with  lOOcy 
bandpass  for  CW.  Single  signal  selectivity  the  easy  way- 
just  plug  it  in.  New.  $2.49 

WRITE    FOR    BULLETIN    #40 — LOADS    OF    BARGAINS" 

Scad  money  order  or  check  with  order — Minimum  order 
$2.50.  PLEASE  INCLUDE  POSTAGE— Excess  promptly 
refunded.    Minimum   CO.D.    (10.00   with   25%    Deposit 

R.  W.   ELECTRONICS,  INC. 


2430  So.  Michigan  Ave. 
Chicago,  Illinois  6061 6 


Dept  7310 
Phone  CAIumet  5-1281 
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e  NCL-2000 


Vol    Barnes   WTALU 


It  can't  be  that  small!  A  2000  watt  PEP  am- 
plifier with  power  supply  just  would  not  fit  in 
that  little  cabinet!  These  were  some  of  the 
initial  comments  made  by  on-lookers  as  I  un- 
packed the  white  carton  that  had  just  arrived 
by  truck  from  Melrose.  I  must  admit  that  it 
did  seem  a  bit  improbable. 

Pushing  aside  a  pile  of  QSL  cards  the  NCL- 
2000  was  placed  next  to  the  NCX-3,  which 
was  used  as  the  exciter.  Hmm,  same  blue  cab- 
inet and  extruded  aluminum,  anodized  front 
panel  that  resists  scratching.  Installation  took 
only  a  couple  of  minutes,  consisting  of  connect- 
ing a  piece  of  coax  for  the  exciter  output,  a 
short  length  of  zip  cord  for  the  relay  intercon- 
nection, an  antenna,  and  plugging  in  the  pow- 
er cord 

Setting  the  Band  Switch  to  20  meters,  I 
pushed  the  primary  power  switch  and  waited 
for  the  ready  lamp  to  light,  indicating  that  the 
tubes  were  warmed  up  enough  to  apply  plate 
power  These  boys  at  National  think  of  every- 
thing. After  about  a  60  second  delay  the  ready 
lamp  blinked  on  and  plate  power  was  applied, 
A  quick  adjustment  of  the  PA  TUNE  and 
LOAD  controls  and  I  was  ready  to  call  F7GA 
in  Paris  to  maintain  our  usual  Friday  schedule. 
Hmm,  40  db  over  S9  in  France,  well  guess 
I  don't  have  to  worry  about  signal  strength. 
Frank  made  a  tape  recording  of  my  transmis- 
sion and  played  it  back  to  prove  it 

The  NCL-2000  covers  the  80  through  10 
meter  hands  with  a  1000  watt  average,  2000 
watt  PEP  power  input  The  amplifier  was  not 
used  on  15  or  10  however,  as  the  exciter  avail- 
able did  not  cover  these  bands.  Two  8122  mini- 
ature ceramic  tetrodes  are  used  in  parallel, 
which  provide  800  watts  of  available  plate 
dissipation,  thus  allowing  the  amplifier  to  be 
operated  at  full  legal  input  without  straining 
anything.  It  will  operate  at  1000  watts  steady 
carrier  input  for  AM,  CW,  FM  and  RTTY 
service. 


mttm 


The  NCL-2000  uses  a  passive  untuned 
grid  circuit,  which  allows  the  amplifier 
to  be  driven  to  full  output  by  an  exciter 
providing  between  20  and  200  watts 
output.  This  means  no  fooling  around 
with  those  attenuators  to  reduce  the  out- 
put of  the  exciter  to  a  desired  level  Also 
in  the  grid  circuit  is  a  100  watt  non- 
inductive  resistor  which  may  be  used  as 
a  dummy  load  when  tuning  the  exciter* 
The  relative  output  can  be  read  on  the  ampli- 
fier's multimeter. 

The  amplifier  has  the  necessary  built-in  relay 
and  coax  jacks  for  using  it  with  transceivers, 
or  separate  transmitter-receiver  combinations, 
making  any  other  controlled  relays  unnecessary. 

A  jack  is  provided  so  you  can  connect  the 
amplifier  ALC  circuitry  to  your  exciter  if  it  has 
an  ALC  input. 

In  addition  to  primary  fusing,  a  plate  over- 
load relay  is  included  to  preserve  the  tubes. 
The  safety  interlocks,  of  which  there  are  two, 
idiot-proof  the  amplifier  and  make  it  virtually 
imposible  to  receive  an  unpleasant  jolt  of  high- 
voltage.  A  lid  interlock  breaks  power  to  the 
plate  relay  and  a  spring-actuated  mechanical 
shorting  bar  discharges  residual  plate  voltage 
to  ground  when  the  lid  is  raised.  The  shorting 
bar  also  gives  protection  against  the  possibility 
of  plate  interlock  failure  or  an  open  bleeder 
resistor. 

The  amplifier  may  be  used  with  either  a 
230-volt,  3-wire  or  115-volt,  2-wire  power 
main.  The  NCL-2000  mav  draw  in  excess  of 
10  amperes  from  a  230-volt  line  or  in  excess  of 
20  amperes  from  a  115-volt  line  under  peak 
power  input  conditions.  The  115-volt  service 
in  our  shack  is  already  well  loaded  and  since 
230  volts  provides  superior  regulation  to  a  nor- 
mal 115-volt  circuit  I  used  it  for  our  test. 

With  an  NCX-3  as  an  exciter  and  a  3-ele- 
ment  Cushcraft  20  meter  beam  on  a  70  foot 
tower,  the  amplifier  was  given  a  good  workout 
for  a  period  of  about  a  month.  Numerous  qual- 
ity checks  were  made  on  the  air  with  both 
state-side  and  DX  stations,  with  only  favorable 
comments  being  received.  A  number  of  ques- 
tions about  the  amplifier  and  its  operation  were 
answered  over  the  air. 

The  station  log  shows  that  I  was  more  active 
than  usual  during  the  time  the  NCL-2000  was 

available  for  test,  with  the  addition  of  about 
a  dozen  new  countries  to  my  check-list. 

Only  after  numerous  threats  of  bodily  harm 
from  Wayne,  did  I  finally  pack  the  NCL-2000 
in  its  white  carton  and  call  the  Railway  Express 
truck  to  take  it  back  to  Melrose, 
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CLOSE  OUT  ON 

THE  FOLLOWING  KITS 

Limited  supply.  Don't  delay 


TRANSISTOR  POWER  SUPPLY.  April  63. 
W1ISI   


QRP  TRANSMITTER.  March  63. 
W1MEL 


$22.50 


$5.00 


SW   CONVERTER    FOR   HAM    RECEIVER,    Au- 
gust 62+ 
W2LLZ     . $  1 1 .00 


RECEIVER  DECEIVER.  January  64. 
W2RWJ    ,,...,. 


$15-00 


SIX    METER    CONVERTER.    May   63    No   xtoK 
WA2HVK    ., „., $15.00 


QRP  KILOWATT.  March  63. 
WA4DQ5    ....... 


*  ....  i 


$5.00 


NUV1STOR     PREAMP     FOR     15-20 

April  63, 

W6SFM-1 


METERS. 


TWO      METER      ANTENNA      COUPLER-SWR 

BRIDGE.  July  63 

W6TKA-1 , $950 

BOURBON  S-METER.  September  63. 

W6TKA-2 $6,00 

TONE       MODULATED       XTAL       STANDARD. 

October  62, 

W9DUT-3     , $12,00 

NOISE  GENERATOR.  April  63. 

Thomas $9.00 

COIL  EVALUATOR,  June  63, 

v.^QWY    ...... , , $8,00 

40w    TRANSISTOR    MODULATOR.    September 
VE7QL ■  .$25.00 

NOISE    GENERATOR.    Invaluable    test    instru- 
ment for  tuning  up  rf  stages,  converters,  etc., 
voltage    regulated   by  a   ener  diode.    Kit    in- 
cludes even  the  battery  and  mini -box. 
K90NT $5.00 


$4.00 


CW  NOISE  LI  MITER,  September  63. 
W65FM-2     


#      ■       W      m      W      1       -       1       +       -r      *       *       *       •*       ++*      +      m,r*.* 


$3.00 


PORTABLE    40M    TRANSMITTER.    Morch    63. 
K6LJY-1    $22.50 


PORTABLE  40M  RECEIVER.  March  63. 
K6LJY-2 


$15.00 


73  Inc. 
Peterborough,  N.  H 


Subscriptions 


If  you  like  73  we'd  appreciate  your  help  in 
getting  more  fellows  to  subscribe.  The  big 
difficulty  is  to  overcome  inertia  and  actually 
get  them  to  sit  down  to  get  it  done*  We  try  to 
malce  it  as  simple  as  possible  on  our  end.  The 
price  is  a  simple  (and  low)  $4.  Our  address  is 
simple:  73,  Peterborough,  N.  H. 


73  Subscriptions 
1  yr  $  4.00 


2  yr  $  7.00 

3  yr  $10.00. 


LIFE    $50.00 


New  sub. 


Renewal  sub. 


Start  with. 


Back  issues  (50c  each). 


MASTER     ORDER      BLANK 

Name 


Address^ 


Call. 


City, 


Books 


Test  Equipment  50. 


Parametric  Amplifiers  $2 

Receivers  $2 

Care  of  Ham  Clubs  1 


Ham  TV  Manual  -2  $3 


loAM  Membership  1  yr  $10, 


Zone. 


State 


Zip 


One  year  subscriptions 


ATV  $2_ 
6up  $2_ 
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INDEX  TO  ADVERTISERS 

To  aid  you  in  finding  ads  which  are  not  running  in  this  issue  we 
have  listed  the  last  ad  run  by  each  company  in  73, 
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July  64 
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83 
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S3 
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75 
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Aug.  64 
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95 
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93 
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17 
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91 
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57 
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Hi- Way 

23 
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B  &  W 

Aug.  64 
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93 
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33 
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29 

Call  book 

3 
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37 
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73  Parts  Kits 

TELREX  ROTATOR-INDICATOR  SYSTEM  MODEL  TS250-RIS 

$2509° 


Mast  Feeds  Thru  Rotator 
For  Safe,  Easier,  Installation 

•  1300  IN/LBS  ROTATION  TORQUE 

•  SELF  LOCKING  BY  STURDY  WORM  GEARS 

•  SELSYN  AZIMUTH  INDICATION 

•  ACCOMMODATES  2"  O.D.  MASTING 

•  MALLEABLE  CAST  MASTING  CLAMP  SUPPLIED 

•  OUTPUT  SPEED  APPRO*.  1  RPM 

•  WILL  FIT  INTO  OR  ONTO  A  6"  SIDED  TQWIH 
Write  for  FREE  PL65  Describing  Rotators 


-V 


Sturdy 


*°ikffi»- 


Mod 


»95  row*" 


,fied 


TV  *° 


idle 


0d 


jetfann, 


FOB. 

ALSO: 

TS325-RIS  5325.00 
TS435-RIS  $435  00 

TS535-RIS  $535,00 
TS585R1S  $585.00 


TELREX  LABS. 


and  Antennas      ASflURY  PARK,  N.J, 
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F.  M.  SPECIALS 

432  MC  FM  CRYSTAL  CON- 
TROLLED MOBILE  Motorola 
T44A-6  6/12  DC  Power  Supply 
18  W  Transmitter  2C39  Tripler 
2C39  Final  Receiver  is  triple- 
superhet  with  0.8  uv.  sensitiv- 
ity. Simple  mechanical  changes 
necessary  to  convert  these 
450460  MC  units  to  432  MC 

All  Units  Complete  with  2C39s  and  Crystal  Info.,  and 

Schematics 


MOTOROLA  T44A 


OIL  CAPACITORS 


I 


i      m      i      #     4      »     *      ■ 


T44A-6 

T44A-6A  Later,  Improved  Version 

Cases  for  above 


14         1 


$52.50 

64.50 

2.50 


FMTR-41V 


150  MC  CRYSTAL  CONTROLLED 

MOBILES  Motorola  41V  10W  RF 

2E26   Final   12VDC  Schematic 

Included 

FMTRU— 41V  12VDC    ..$34.95 

Cases  for  above  4.00 


SEND  FOR  LATEST  FLYER 
SALES  LIMITED  TO  AMATEURS 
NO  CONTROL  HEADS  OR 

CABLES  AVAILABLE 

F  M  SURPLUS  SALES  CO. 

1100   TREMONT   ST.,    ROXBURY    20,    MASS. 

617-427-3513 


6 
4 
2 

#■  J 

.01 
4 


MFD 
MFD 
MFD 
MFD 
MFD 
MFD 
MFD 


3 

5 

5 

25 

5 

22 

30 


KVDC 
KVDC 
KVDC 
KVDC 
KVDC 
KVDC 
KVDC 


Pyramid 
Aerovox 
Pyramid 

GE 
GE 
Sangamo 


Shipping 
Weight 

8# 
24# 

7# 
98- 

4# 
25# 

4oa# 


Price 

$6.00 

7,50 

4,00 

15.00 

2.00 

7,50 

150.00 


ELECTROLYTIC   CONDENSERS 


60     MFD     350     VDC     Aerovox 
80     MFD     150     VDC     Aerovox 


1     B3i 

40  c 
40C 


lots  Of  10 
$2.50 

$2.50 


.05  MFD 
.05  MFD 
.002  MFD 

.06  MFD 
.002  MFD 


3     KVDC 

S     KVDC 

7.5  KVDC 

10     KVDC 

20     KVDC 


Gudeman  Co.  i  — 

PJastie  Capacitors  1- 

Gudeman  Co.  1# 

Glass  Mike  1# 

Plastic  Capacitors  1# 


FILAMENT  TRANSFORMERS 

Pru  115V  60cy.  Sec,  30V  @  2  amps  3# 

Pri.  115V  60cy.  1-177  Tube  Checker  Transformer 

4V2X4V4X4"  5V4   lbs,  $2.50 

E.    F.    Johnson    Variable    Capacitor    type    169-20 
50-150    mmfrJ,    4500  V.    .125"   air   gap       6# 


$0.50 
$1.50 
$0,75 
$1.50 
$1.50 


$1.50 


$2.50 


All  items  new  and  guaranteed 
Minimum  order  |3.00.   Please  send   sufficient   money  to 
cover  postage.  Will  refund  unused  ami. 

Ohio  residents  add  3%   sales  tax 

Western   Sales 

1224   Prospect  Avenue 
Cleveland    15,   Ohio  44115 


Opad  KM75  Power  supplies  0-32 
volts,  5  amps 

TS  41 8A  400-1000  meg  signal 
generators,  AM,  PM  or  CW  emis- 
sion     


$40.00 


.  «  .  »  ■  i  * 


Baird  Atomic   162  Glow  transfer 
counters 


*        -         * 


$325.00 


$100.00 


Baird    Atomic     8015     Industrial 
counters  with  mode]  3S0A  supply  $100.00 


Narda  Model  440  power  meters 

Borg-Warner  assembly  no,  1462  2.7-3.0  KMC  Free  running  signal 

Approximately  17,000  unwound  Ferrite  memory  cores  

10  lbs.  epoxy  resin  with  catalyst,  Type  XR-5034 

Tektronix  51 3D  Scopes     

Tektronix  514D  Scopes 


Orders  FOB  Cambridge,  Mass. 

Sorry  we  do  not  issue  catalogs  or  lists 

ELI  HEFFRON  &  SONS,  INC 


tllfr 

ft  tiff  $ 


$99.50 

$325.00 

$12.00 

$6.00 

$300.00 
$275.00 


321-329   ELM  STREET 


CAMBRIDGE   39,   MASS. 


EL  4-8572 


OCTOBER  1964 
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rVRL  OFFERS  YOU 
THE  FINEST  HAM 
EQUIPMENT  ON  THE 
VIARKET  AT  PRICES 
rOU  CAN  AFFORD!! 

TOP  TRADE-IN  ALLOWANCE  ON 
/OUR  PRESENT  GEAR  FOR 
MEW  OR   USED   EQUIPMENT 

3VER  1200  PIECES  OF  RE- 
:ONDITIONED  UNITS  AT  BEST 
PRICES  AND  4-WAY  GUARAN- 
TEE 

SEND  FOR  FREE"BLUE  BOOK" 
JSTING  ON  RECONDITIONED 
EQUIPMENT 

SEE    WRL    FOR    ALL    YOUR 

AMATEUR  NEEDS 

FREE  NEW  1964  WRL  HAM 
CATALOG 

WORLD  RADIO  LABORATORIES 

3415  WEST  BROADWAY 
COUNCIL  BLUFFS.  IOWA  51504 


The  House  the  Hams  Built 


NOW!  ORDER  YOUR 
GALAXY  TRANS- 
CEIVERS FROM  WRL! 

GALAXY  HE 


ONLY...  $349.95 

NO  DOWN   PAYMENT ONLY 

$17.00  MONTHLY  ON  WRL  CHARG- 
A-PLAN  

GALAXY  IT 

80-40-20-15-10  METERS 

ONLY...  $469.95 

NO  DOWN  PAYMENT  .....  ONLY 
$21.00  MONTHLY  ON  WRL  CHARG- 
A-PLAN 

GALAXY   OF   FEATURES   (HI  &  ¥) 

BOTH  MODELS^THE  BEST  IN  MOBILE  &  FIXED 
STATION  OPERATION. 

Handsome  styling -functional  design.  Brushed  alu- 
minum panel  with  4  color  etchings,  Flat  black  knobs 
and  perforated  steel  cabinet  with  hinged  top. 

•  300  WATTS  SSB/CW  INPUT  conservatively  rated 

•  FULL  COVERAGE  ALL  BANDS 

•  BEST  FILTER  AVAILABLE  exceptional  2.1   KG 
lifter  stays  60  rib  down -with  I  8:1  shape  factor 

•  MOST  COMPACT  30OWATT  TRANSCEIVERS- 
size,  6*'  x  10V4"  x  lift".  Weighs  only  13  lbs. 

•  SELECTABLE  USB  OR  LSB  with  illuminated  in- 
dicators 

•  ALC  CIRCUIT  BOOSTS  TALK  POWER 

TWO-WEEK  FREE  TRIAL* 


THE  NATIONAL  HRO-500  RECEIVER 


The  National  HRO-500  is  the  result  of  thirty  years  of 
•improvement   of   the    breed"     From   the   first    HRO 

Sen/or  of  1933  to  the  present,  the  HRO  series  has 
been  almost  legendary.  The  HRO-500  continues  this 
proud  tradition,  and  incorporates  important  techno- 
logical advances  resulting  from  Nationals  leadership 
in  the  field  of  solid  state  physics,  frequency  standard* 
izatton,  and  frequency  synthesis. 
By  any  criterion,  the  HRO-500  is  extraordinary. 

1,  Design  Concept:  The  HRO-500  is  totally  solid  state. 
Frequency  is  determined  by  a  phase-locked  crystal 
synthesizer*  feeding  a  VFO-controlled  tunable  IF. 
Similar  circuit  techniques  are  found  only  in  advanced 
military  communications  equipment 

2.  Reliability:  The  use  of  transistors  throughout  as- 
sures amazing  reliability  as  a  result  of  their  enor- 
mously long  life  and  minimum  heat  generation.  The 
HRO-500  is  hand-wired  .  .  .  compact  .  ■  *  but  not 
miniaturized. 

3,  Versatility:  The  HRO-500  may  be  operated  any- 
where  ,  .  ,  from  flashlight  cells,  12  volt  car  battery, 
or  from  115V/ 230V  50/60  cycle  sources.  Total  bat- 
tery drain  is  less  than  that  required  for  two  dial  lamps, 

4.  Frequency  Coverage:  The  HRO-500  covers  the  en* 
tire  VLF  through  HF  spectrum  .  [  ,  Five  kilocycles 
through  30  Mc.  in  60  synthesized  500  Kc  bands,  with 
equal   stability  and  dial 

accuracy  throughout  its  MKfK^gJKKJKtM 

tuning  range.  No  need 
to  confine  operation  to 
ham  bands  only  , . .  the 
HRO-500  provides  total 
coverage  of  MARS,  com- 
mercial, foreign  broad- 
cast marine,  VLF  com- 
munications,     test     and 

experimental  frequen- 
cies. All  required  heter- 
odyne   frequencies    are 


o 


06O 


generated  by  the  frequency  synthesizer. 

5.  Dial  Calibration  and  accuracy  over  the  entire  tuning 
range  is  one  kilocycle,  employing  a  linear  VFO  and 
National's  famous  PW  epicyclic  dial  mechanism.  1  Kc 
divisions  are  Vi"  apart,  allowing  easy  interpolation  to 
200  cycles  or  better.  VFO  tuning  rate  is  identical  on 
all  bands. 

6,  Stability:  The  HRO-500  employs  a  500  Kc  reference 
crystal  standard,  output  of  which  is  synthesized  and 
phase-locked  to  produce  crystal-stable  high  frequency 
oscillator  signals.  The  VFO  is  electronically  regulated. 
The  use  of  transistors  throughout  practically  eliminates 
internal  heat  generation.  Long  term  stability  from 
turn-on  is  better  than  100  cycles  over  any  ten-minute 
period,  including  supply  voltage  variation  of  ±10% 
and  ambient  temperature  variations  of  30°  C, 

7.  Selectivity:  The  HRO-500  employs  a  tunable  six- 
pole  filter  to  meet  any  selectivity  requirement.  Band- 
widths  available  are  500  cycles,  2.5  Kc,  5.0  Kc,  and 
8.0  Kc  .  .  ,  the  widest  selectivity  range  of  any  amateur 
receiver.  Passband  Tuning  in  the  500  cycle  and  2,5  Kc 
positions  provides  ease  of  sideband  selection  and  ad- 
jacent channel  interference  rejection  found  in  no  other 
receiver  manufactured  today.  A  Rejection  Tuning  net- 
work allows  rejection  of  interfering  heterodynes  by  60  db. 

8,  HRO-500  sensitivity  and  noise  figure  is  substantially 

superior  to  the  previous 
IHHflHBHHNfHIBi  standard  of  comparison, 

all  earlier  HRO  models! 
Amateur  net  price  will  be 

approximately  $1000.00, 
with  delivery  this  falL  If 
your  requirements  de- 
mand the  finest  amateur 
receiver  obtainable  at 
any  price,  the  National 
HRO-500  is  your  only 
choice, 

*  Pa  tent  Pending 


f 
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